Seer] 


| 

y | 

Sree. | | 

| | 


5 ag ee oe. aie ig hee fa ; 
The. journal of: the: S. o ries) 


{8 


QUICK -CHANGE 
TINE SPOOL 


Rotary Tiller in | 600 


Soil Preparation 


Loe 


TRACTOR MOTOR 


Fiber Glass Filters 
for Tile Drains 


Hydrograph Synthesis 
for Small Watersheds 


© TUCSON 


Photography Solves 
Hay-Crushing Problem 


Two-Channel Switch for ] 4 
Recording Potentiometer 


a ; fe a Ee al 
‘pAAMUAAADAADDAAADAAAA ARAN 


me 0 20 40 60 80 100 120 1404 9 


— 


CRD ET ae 


ee rer ee es SR Ne da a SS Bag" =i i y ze 
be Sa aes fae ea ners cee A ates igen cede, Res : sir : : 
bo al a : Eon ook CIRM attics SS AR ened Cote aie crane ee : 
Yd : ea thier eee oo! a Seog Bee aaa te Z 
: ay Bieta os ‘ = gy Re A) ea RRS Rr PS he, eon ‘ F 
x O° Te ea ; {Fi i ee ek 2 ea Eee ace ee OS ets AS i ete 
b ate ee ae Peet ee ee 3 aL Pieris) oo sek Wee ear SS a ee Tete i re ct 2 c 4 
ne ee oe AT ei Z on. RE ae vs Eee rs 
ay an i: i ee een ae ee a. haga ae eel: Bie eaeare 
By tee we Sekt eae a ered ees 55 ; a soiiseaes i 
.. | Bee) aa ‘ iprrey = si ieiiammemps,.< Abra 7 Gy ana ee ; eee ( 
ve gece, | ae ee ee eee Nae 5 <0 aie ee ; i 
* a | ae : Pa, ae Mame ee, hoe f wis erie NE arg bret 
Ube ical Se aie ‘ Pact: | 2a... 4 OMe eae " wets Rat, ‘ 
root. aa Same: SAI Ss ae *Y en oe e. . ; 
ae ae : Bo Me Sie: = Se = aera ee HE Ny x 
“se Ee et a eee) : (eee : Peed nae rena baat 
SS Ah. a Te SER reer, a, aia i es . ewes. ~ ¢ ath . 
Perce es Oeemere | me, ied aden | i 4 : Bice 4 ; 
ro heaiemete pal cet No RR es RE ee Te tae i : 
se $i eae ee ae FAS ee ee re 
Betas. cata | Po a Bt eat Sig 4 2 Oa aCe ar a a rei ele ; 
es cera, NBS RReS ak tO Ee etiam CRY Ber gamle . 
Ca Pheer ge has ne, ch oan ce SS ei? Semana etree eS oS ae ; , ‘ 
ee, Ls t ; Be i OST a aie = Sd aa ScHss eee 2 
5: a Bite Pee i} gu ay ay, ‘aint. x ibe : 4 oe a ee eee ak ¢ a 
ol aie a ee = ie rs ‘t ie Pee ‘- ae “ Po a 
Cas Met et et eee ae . aa ee eae Pe Sa ay 
=e eee i at Pi 2 hat: Re: | ieee ie PT 
ce ho en | Bri. Gree 7 . ae * a + ee . F i ae = ng 
a K “Sectspallammnea | T2 3 2 fae, NS ee Been * ee a Se es 
tee No SRR ok ae. See” BP Nae eS ee eee ee 
Seen ‘ $) ee ae, pai ; en. ae ot) an oe : ee Sees 5 t 4 Baad 
a Ae ae oy BSS See clirs a a : ae. i a ae ——— a oe | See A 
=e aes ' ee te EM lene Samael hac eee! 
. Be Van i eee ee Ree ee: . 
i eae SEE os, RR aceamey eames ot Seale ie area AY ante ; 
tne e 2 erdeirrrs: 3 : Pecos faa ey ae one sek Q 
eee) PT Cone | oe q By | RNomewee ses: se Ee os oa Pe (Oee) Fe ; 
Ke ee aR Bes Bien Panera 2:2. eae Ce % 2 ; 
a Sy he : be ST ay Mey eee Pe ae ees Ot aM cand 3 ae 4 . 
Se ie a Fe ae co Ta Ree eae de es ena s ; eng : : \ 
Oe eet a a : oe wri) 9 Meee bya ght OAR 2 : : 
4 me nee fe or ; 4 ~ ed zi ere ei = ie a re of te SLi, t : —o ; ape if 3 
als & alain eae ae aero ee oe woe aa a . : iv wa) , 7 ae st a. 
PEE, toe AG ee - : y eS eh eee om Bers ‘= ba | , oe stern ne el i. 
pop Sistere are t y . ae us de $ ‘Ao © 4 es) am Pl ‘ ; ’ oe bs 
ose 6? | RRS SG a apd . ie a ere . i. ct a os a iS a iia © 5 ea eet 4 5 , 
aoe oe Pee Se ee ee ee a ee ee L § 
dhe’: Z ede 3 ul 2 an ae ae io te eri ie 0 pase 2 . 3 Fras ¥ 
eas poo ae ED eee 36 a 2 , ee Sem. q ee Sys 2 Ee 7 
fcc fie SS ee : A ee eae 4 ae ; Sox t 4 4 a 
\ ae Caeser 4 Ca eeer : oe Vereen : laut ‘ ' 
a ‘ghee 2 ee a ce toes eee Bass ae Se # 
J Bee Ace ee fos a aa ee ; 
Le) Soi ah a che ea b We ee ae a > cramer! ke sora : 
a a : ea : iter he : oe Tew a ) ' 
re oe os 3: 
Saree eer ea i 
(aaa: <a a 
Pace * i eae ? 
re fia 
ee hx ge i; Ne ye ae See WE, 21 15 SRS a 
Be. oaee a a, 2 al - aesy Ss aaeeabadt oat Y F . i 
Ie a ae mt Bye Dea it cee Soa it ae f <8 
Pea of eat easy a at er : 2 s. ® 
Pa ia ' iain ager 2 
S30) eas — 
a aah 1 ‘ 9 
on . 7o.\ MOTOR 
gee on ‘eh 
aes o 9 4 ) : a — Maas 
JEM } i = < 
ie samme EF 
SARS - * 
Fee ed 
pag ‘ 
epee a. 4 
eo E a 
ae aA 
Sed Va 
Be ew ge —_ 
aa Ag ee eae | | £2 ae eae eS A ES ee 
i sate ee eee eee 
as ae Be 2 Re ai, \? ca > a ie. : » 
ce : an 2 eS ar A ts Mig ee A OTR bs 4 
eee Oe . a — bs a Se ee 
lee ay. 1 06 ae SI as * oy 5 i ys ee 
fa aa oe a ‘4 
et as ca a, i oe : — a ¥ 
Oe eS Diner yee “et ts 4 a i tee 
Se tae ee. ae ~ a ae ee. i: » 
eee ; >». ae te Rw : . i ae ad » 
pas eS. | ke pee ae ' : > = ee ee eer Rad 
See ae ay ake aha Se c : 4 Per nent at wa 
BP oor, Ae LO Pitimaeers ants : % F : 0 ES ; 
al a ss OS eR Bn j | \ : P - ees 2 _— —— 
peso ae fe u ; . oe 
a ier Wie ” ’ f 4 4 
FAR og q 
oo a 
va r g —_— : 
=A — . ie , 
ne wo Sg? Py, Sy ba 
4 os + oD aah ae . Ante 
ao od “en See Ly ie ~ Se . " 
1. - . _- , & — = 
Toe . ee ee ge ae ne 
bea GEESE oh eR RS RR a 
eb dL ’ 
i i 2" LBUQUERQUE 
a Tape 1 
pa So aera i 
Se ea \ 1 
Peg ea, P 
ae t 
% I . = ' 
ee w 
i ! > i 
Bed ee) < 
eae 1 - 
ee es ! 
ee! = @yt® i) : 
Fe Ss vas Guk i ! % { 
=e ee s ; 
ed ° i 
4g Ege ° 
oe ! ee i. an 
ele te ~ 1 ner res a 
ene ~ inc 
oo peared ~ ie 
eee ES 0 SERRE ee i 
2 e : «i eu ° *”™ — - — fe 
eS : 5 . #8 J , i 
ee - ’ ” :) te 
Serene ‘ f- a 4 s att _- d 
Pe tc 3 ’ 9 « -_ § 
aioe Sy , : oe. i... y 7 
es ; : — - ‘ all 
i lea 3 - : a ; a % . —_—— 4 
5, epee ag q a, ')s : r ' on ae f 
eo de . P “i re \ * 4 “> ae 
a , . . at 2 7 . - ra 
a, seu § “aay ~ ‘ ak ? . i a Lae ws ” ‘ ¢ 
aes aS * A * ‘ rf 2 ™* — 4 
ie “Shy eer, eet” ee . 
tae ce hd pe f fe 
~ Chea) =— > . 
Spee _ : a = - 
“Sa Z 2 
aa | 
[el GEE SiS: RRR RR 
} 2a ; : 3 ag 
os aca j 7 dil 
ete: q So ; 4 fa < Y 3 cae. 
eae fut - one ee ag pe oy: a Z. 
a a ee : ‘ f a tire ch ade 4 
ital ks, {easel | ‘ 
ae : 
a tes nah: . 
Bee Va ee, ; 
25 ee 4 
ie og 
ig ek = ee 
aol eek 
ena ay eat es i : 
oe _— vn > 
Reet. Li 
fae: a a. : > 
es J - ? - r “§ 
Bee s are. 2 , | SR 
‘a 7 See Be a i - F ae. EB ky | poate: ce. Bi pe Ses Boe eee oon ane " i Seas A i alps a J RE a ee ee ‘ 
Sea es eiai ie - i ce ae a Be Rolie -:4 RS ee aaa Seicreeaie yt 1 CeMraie yeas ae mee eet : ‘ 
ee A eae ore eae, '- ee Bos Sees eae + SLAG ARER ers he ae etna eS ae ae ee = Ri es St Hoe i 
een 2) Ry ae SVT BS ile AS eas a EEF, Sea Sole he tae a 5 i Meany ae Ss oi(ae ; Ne 
mov weet ea) x » Raa ia ere tence BS Se aM ci a ea SSN ee ee, Sp ME ne aan 
ee ed Sa A a Bis, Fn eae it eres eee dee ea SAEs te ae al eae mI a tr ae a) 
L al See Ps oe = ein eee. ee 
L gee ae i? Be Tate: ote 7. Pes 3) Eto ale A eee ete ie EP Ades a We ay aa 
" a aa. aes. en, cee rt ne iy Rn a Pe Mee ie ee ae + Sa ae i cal seas ¥ 
feet ae eae: |. eee Ae REA, Uae 2 Reina San oo a Te A ee CE a : ; 
ec oes ea | VES S URS) ANB. 3° RMI ae S20 a eye Jae se eee eet ; 


NEW PRODUCTS 


ee ee ee 


‘ 
4 


N/D Land-Riding Seals with 
(A) steel insert crimped into 
ovter ring groove, perma- 
nently bonded to (B) strong 
buna type oil and weather 
resistant synthetic rubber 
seal, function by sliding con- 
* tact of rubber lip over super- 
smooth, ground inner ring 
O.D. Precise angle and free 
lip length assure adequate 
sealing even with severe shaft 
misalignment and end play. 


New “¥ LAND RIDING:SEAL God Bearings 
Shut Out Moist Contarminan?s/ 


New Departure lubricated-for-life Land-Riding Seal Ball Seals outlast other type seals by an amazing margin. 
Bearings offer new sales appeal for modern equipment by They perform dependably at speeds up to 4000 rpm. 
eliminating one of the last major problems in bearing per- : 
formance — dependable operation in moist applications. 3 WIDE RANGE OF APPLICATIONS — Volume quan- 
N/D Land-Riding Seals shut out all moist contaminants . . . * tities of Land-Riding Seal Ball Bearings are now 
and provide long, maintenance-free bearing operation. available in standard bore sizes for many applica- 
Check over these three major advantages: tions where moist contaminants are a factor: auto- 
], MAINTENANCE FREE —Land-Riding Seal Boll Beor- motive prop shafts and rear wheels, idler pulley 
° assemblies, farm implements, conveyors and electric 


ings are precision built, sealed to keep out unwel- 


come dust and moisture! Where Land-Riding Seal gear motors. Other new applications are being 


Bearings are used, costly relubrication plumbing introduced. if 
and maintenance is eliminated . . . they're lubricated- For additional information on new N/D Land-Riding Seal ie 
for-life. Also, ball bearings don’t require periodic Ball Bearings, or any of New Departure’s complete line of “ 
adjustment . . . they reduce costly down time. sealed ball bearings for farm, automotive and general 
2 LONGER BEARING LIFE — In the most severe appli- industry, contact the N/D representative in your area. New 
* cations, such as stone crusher baths, Land-Riding Departure Division, General Motors Corp., Bristol, Conn. 


BALL BEAR INGSsS 
proved reliabi/ity you can build around 
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NEW HOLLAND MACHINE COMPANY'S model 800 Forage Harvester is equipped with Link- 
Belt auger flighting and precision steel roller chain. 


These LINK-BELT auger differences make a 


nig difference 
to designers 


They mean more efficient equipment 
. «less work for you 


LATEST MACHINES AND METHODS 
assure auger accuracy. Tubing is 
jig punched . . . rolled to be true 
round. Flighting is cold rolled for 
slip fit on tubing, welded for per- 
manent alignment. 


SELECTED FLIGHTING is available 
from Link-Belt for every auger 
need — helicoid, cut flight, short 
pitch, ribbon flight, double flight 


You can work Link-Belt augers in- selected steels are used and Link- —_ ee shen — i the saseal 
to your design easily ...confident- —_ Belt’s specialized machinery assures ee se ee 
ly. They’re available in diameters, consistent flighting uniformity. dilate “qhamieeains ' 
: . * es es " protec 
gauges and pitches to match any Whatever your project—a new precision of Link-Belt augers. 
need. And each offers a combina- application for your present ma- Straightness is carefully checked 
tion of simplicity, strength and pre- _— chine or an entirely new concept— before shipping . . . painting pre- 
ee : ° . . : vents rusting ... extra care 1s 
cision that assures lasting efficiency. simplify your design problems by taken in handling and loading. 


Every Link-Belt auger is uniform, specifying Link-Belt augers. For full 

smooth, accurately rolled . . . one details, call your nearest Link-Belt 

4 compact basic assembly fabricated office. Ask for Book 2989... indus- 
to meet your requirements. Only try’s most complete auger catalog. 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago !. To Serve Industry There 
Are Link-Belt Plants and Sales Offices in All Principal Cities. Export Office, New York 7; 
Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South 

Africa, Springs. Representatives Throughout the World. 15,220 
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Motion Picture Progressometer 


OLLEGE enrollments in agricultural engineering have not 
o kept pace with the expanding demand for the services of 

agricultural engineering graduates. The ASAE personnel 
service is now experiencing the most active demand for agri- 
cultural engineers since it came into being some fourteen 
years ago. Industrial employers in particular are expressing 
a desire for engineers that is unprecedented in ASAE history. 
More and more rural industries are putting in bids for the 
services of engineers. The trend to better engineered products 
and procedures is a reflection of our times, and the trend 
is irreversible. 

But the short supply of qualified agricultural engineers 
threatens to jam the gears of progress. Around 350 ASAE 
members are lost each year due to retirement, death, or “back- 
sliding” to other areas of activity. This is approximately equal 
to the number of agricultural engineers who graduate each 
year. Thus there is no increased enrollment to meet the 
mounting demands of industries expanding their engineering 
staffs, of rural industries now recognizing the importance of 
engineering to their operations, of public service agencies with 
increased research, extension and teaching responsibilities, to 
mention a few. 

These facts were recognized by the ASAE members who, 
several years ago, expressed the need for a public relations 
program designed to acquaint high school students possessing 
aptitudes and an interest in agriculture with the challenges 
and opportunities offered by the profession of agricultural 
engineering. First among the proposed activities was the pro- 
duction of a motion picture which would briefly but accurately 
present the story of agricul- 
tural engineering — its impor- 
tance, what it includes, what 
its graduates do. From this 
foundation, an effective, yet 
low-cost program to acquaint 
the public with the agricultural 
engineering profession could be 
inaugurated by ASAE, its sec- 
tions, and individual members. 

The picture will soon become 
a reality. Filming is under way 
and copies have been promised 
by June 1960. Funds to sup- 
port costs are anticipated from 
four major sources, all of 
which have a vital stake in 
agricultural engineering enroll- 
ment: (1) college agricultural 
engineering departments; (2) 
ASAE sections; (3) industry; 
and (4) selected individuals. 
Commitments received to date 


13,405.00 —— 


have been sufficiently impres- 8 
sive to warrant ASAE Council 12 
to authorize the producer to " 
proceed with production. 10 


The thermometer will be em- 
ployed to keep you informed of 
the progress toward raising the 
necessary funds to complete 
this project. This is the first 
activity undertaken by the na- 
tional Society in many years 
which involves the raising of 
funds outside the regular So- 
ciety budget and headquarters 
operation. The successful cul- 
mination of the project should 
generate a “pride of accom- 


2,533.81 —— 
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plishment” among all who are RECEIVED 
genuinely interested in engi- eres | 
neering for agriculture. COMMITTED 
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Torrington Drawn Cup Needle Bearing . .. 
for maximum radial capacity in minimum 
cross section... positioned by press fit— 
snap rings or shoulders unnecessary ... runs 
directly on hardened shaft... most com- 
pact, light weight, economical. 


Torrington Drawn Cup Roller Bearing... 
for higher speeds or long pregreased life 
.+. thin section race for simple press fit... 
runs directly on hardened shofts... unit 
construction for easy assembly ... shaft- 
riding retainer. 


Torrington Heavy Duty Needle Bearing... 
for use with thin section or split housing where 
extreme impact loads require heavy outer 
race... maximum shock resistance .. . full 
roller complement . .. unit construction. 


Torrington Heavy Duty Roller Bearing . .. 
for combination of high speed, long pre- 
greased life or shock resistance... roller 
stability provided by end-guviding...flange- 
riding retainer ... unit design. 

All of these types of bearings are available 
with inner roces. 


Only Torrington Makes All Four! 


Torrington developed the Needle Bearing and its specialized 
variations. This breadth of experience assures impartial engineer- 
ing recommendations based on specific application requirements. 
You can rely on Torrington to recommend the most compact 
and economical design compatible with operating conditions and 
performance requirements. Call on your Torrington representa- 
tive for help in applying the right bearing in the right place. 
The Torrington Company, Torrington, Conn.—and South Bend 
21, Indiana. 


TORRINGTON BEARINGS 


Every Basic Type of Anti-friction Bearing 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER - NEEDLE ROLLERS + BALL + THRUST 
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When the clutch pedal is not depressed, both the 
transmission and PTO clutches are engaged. 
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At the halfway mark (you can feel it) only the PTO 
clutch is engaged. The tractor stops. 
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SPICER’S 

DUAL DRIVE 
TRACTOR ae 
CLUTCH... ame cd We tan or eee 


Controls Both The Transmission And PTO With A Single Two-Stage Pedal 


In the Spicer Dual Drive Clutch, both a tremendous advantage to the farmer who 
the transmission and the PTO drives are _ is baling heavy windrows of hay, picking 
operated by a single two-stage foot pedal. a high-yield stand of corn, or doing any 
This design leaves the operator’s hands number of tasks. For greatest safety, the 
free at all times for safer steering, faster tractor and PTO work may be instantly 
gear changes and precision implement stopped by completely depressing the pedal. 


adjustments. Add to the safety and efficiency of your 

For added efficiency, the tractor can be _tractor design by incorporating a Spicer 
stopped while the PTO continues running Dual Drive Clutch. The Dana engineers 
... Simply by depressing the clutch pedal __ will be glad to help you with any clutch 
to an easily recognized mid-point. This is or transmission problem. 


SERVING TRANSPORTATION AND AGRICULTURE — 
Transmissions e Auxiliaries ¢ Universal Joints ¢ Clutches 


Propeller Shafts ¢ Power Take-Offs « Torque Converters 


CORPORATI ON Axles © Powr-Lok Differentials « Gear Boxes e Forgings 


Toledo 1, Ohio Stampings e Frames ¢ Railway Drives 


Many of these products are manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
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Armco ZINCGRIP Steel Meets 


Severe Forming Requirements 


For Tube Feeders 


These poultry feeders require severe 
forming to turn down the lips of the troughs 
and tops of the tubes to eliminate sharp 
edges. In addition, the troughs undergo a 
deep draw. These are two good reasons 
why Honeggers’ & Co., Inc., tube feeders 
are made of Armco Zinccrip® Steel. 

Despite the tough fabricating 
operations, the zinc coating on the 
feeders remains intact . . . protects the 
base metal from corrosion. 


SPECIAL PROCESS 


This tightly adhering coating is applied by 
a special continuous hot-dip process 
developed by Armco. It will take as much 
forming or drawing as the base metal 
without flaking or peeling. This provides 
outstanding design flexibility for 
zinc-coated products. 

For complete information on 
Armco ZinccripP Steel, just write 


Armco Steel Corporation, 
2869 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 


Armco Division * Sheffield Division » The National Supply Company + Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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Report to Readers... 


CLINGING-VINE-TYPE POTATO IS KEY Along with the search for the perfect potato 
TO SEARCH FOR PERFECT HARVESTER harvester, plant breeders have been working 

to produce tubers that separate from the 
vines as quickly and cleanly as possible. Now NIAE researchers in England see 
the problem in a different light. They say, why lift part of the field and then 
separate soil and potatoes from it? They are asking plant breeders to develop 
strains of potatoes that will cling to the vines so that the whole plant can be 
lifted out of the ground mechanically and the tubers stripped off the vines by 
machine. Some progress has already been made toward this goal, and the newest 
prototype harvester is in production by a British manufacturer. ... . NIAE has 
already modified a peanut-harvesting machine to harvest potatoes. It is driven 
by the tractor power take-off and has hydraulic steering and depth control. It 
lifts one row at a time, and a share runs beneath the row while two skeleton 
feeler arms guide and divide the growth of vines. The vines, bunched and guided 
tnto the lifting conveyor, are then gripped by a tongue~-and-groove rubber belt 
which carries them upward for stripping. Stripping is done by two metal arms; 
the vines are carried back over the machine, and the potatoes fall onto a side 
conveyor and elevator for loading. Two men are required to operate this 
equipment, one on the tractor and the other on the harvester. 


ENGINEERS STUDY TRAFFIC CONTROL Present trend to much larger dairy-production 
FOR COWS IN LARGE-SCALE DAIRIES units, influenced by the formation of more and 
more cow pools, is creating some difficult 
methods-engineering problems for agricultural engineers. One of these is traffic 
control, getting the several hundred cows, in some of the larger dairies, for 
example, to and from milking parlors with a minimum of congestion. The problem 
is one that calls loudly for solution. ... . So important is the need for com- 
prehensive methods-engineering studies that the USDA and the University of Cali- 
fornia have had a team of agricultural engineers at work to study the problem 
and determine the engineering improvements needed to assure efficient production 
in these larger dairies. Engineered methods and equipment that result in high 
labor efficiency are a must for the dairyman who intends to stay in business. 
- « e« « One important angie of the problem is operator fatigue. In the case of 
a 960-cow California dairy, three-year records showed that the herd could pro- 
duce more milk and be milked faster and with less labor in elevated rather than 
in floor-level stalls. Differences in production were due largely to extra care 
given the cows in elevated stalls by milkers who were not as tired for the reason 
that they did not have to squat or stoop. The engineers report that the 
production difference, in this particular case, between the two systems was 
sufficient for the new system to pay for itself in less than a year through the 
additional milk the cows produced. 


MECHANICAL TOMATO HARVESTING That was the prognostication last month of a 
LIKELY WITHIN NEXT TWO YEARS Michigan AES research team (an agricultural en- 
gineer and a horticulturist), following field 
tests of an experimental harvester in the home county of this publication. 
Chief present obstacle to achieving success in mechanical harvesting is the to- 
mato plant itself. The researchers say they will have the machine ready as soon 
as they get the plant they need. ... . A dwarf-type tomato plant, one that 
ripens virtually all of its fruit in time for the one picking, is a requirement 
of satisfactory mechanical harvesting. Indiana (Purdue) AES researchers say 
they now have dwarf varieties that will ripen up to 90 percent of the fruit at 
one time. .. . . A number of changes and refinements in the Michigan harvester 
are to be made as testing operations are continued into the fall and winter in 
a special plastic greenhouse. A number of machinery manufacturers are said to 
have been following closely the development of the tomato picker, and are in fact 
engaging in experimental work of their own. 


(Continued on page 584) 
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Bearings } 
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Idler Pulley 
Assemblies 
ros 
siadile 
Libis - Plunger 


Rollers 


PIONEERING EXPERIENCE PAYS OFF 
FOR YOU...WHEN YOU USE BALL 
BEARING “PACKAGE UNITS” FROM Y 


You simplify production line installation and reduce 
manufacturing costs with “package units” designed and 
produced by BCA—the company that conceived and developed the 
ball bearing “package unit’’ idea. Bearing, housing and seal are 
combined in one rugged unit lubricated for life and sealed against 
water, dust and grit. BCA “‘package units’’ are available for a very 
wide range of applications including hay rake bearings, idler pulley 
assemblies, clutch bearings and plunger rollers. Count on BCA 
experience to provide ball bearing “‘package units” that are right 
for you and your customers . .. whether the application is unusual 
or routine. Bearings Company of America Division, Federal- 
Mogul-Bower Bearings, Inc., Lancaster, Pa. 
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IGS COMPANY OF AMERICA 


BEARIN 
DIVISION OF 


Federai-Mogui-Bower Bearings, Inc. 
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aie Report to Readers (Continued from page 582) 


ORCHARD FROST PROTECTION WITH Frost-protection research studies by Califor- 
UNDER-TREE-TYPE WIND MACHINES nia AES agricultural engineers show that the 

air jet from tower-mounted wind machines, which 
raises orchard temperatures by the forced mixing of cold orchard air with the 
warmer air overhead, has difficulty in penetrating the canopy of intertwining 
branches of adjacent trees. This accounts for most of the frost damage occur- 
ring in the lower parts of the trees. .. . . During last winter these engineers 
began investigating the under-tree-type wind machine to determine if it might be 
directly effective in preventing air stratification that may lead to frost damage 
in the lower parts of the trees. Since air movement under the tree canopy is 
much stronger with the under-tree unit, they believe further tests will show it 
to be more effective in redistributing the heat from a few scattered orchard 
heaters. .. . . AS a further observation, the engineers say that the addition 
of a large amount of heat from the burners on the low-mounted unit causes the 
air jet to lift out of the orchard, and for that reason the additional tempera- 
ture gain in close to the machine does not seem to be worth the cost of burner 
equipment and propane fuel. 


ENGINEERS' RESEARCH DREAM For many years engineers have dreamed of genera- 
MAY BE ABOUT TO COME TRUE ting electricity by means of a fuel cell or bat- 

tery that generates electric current from the re- 
action of gases, such as hydrogen and oxygen, that are fed into it. It is now 
reported that a British scientist has broken this technological barrier by de- 
veloping a practical fuel cell, after working on it for more than 20 years. 
This cell operates on hydrogen and oxygen at a pressure of 400 psi and at a 
temperature just under 400 F. A second type of cell, however, is being devel- 
oped that will run on any combustible gas at atmospheric pressure and use air 
rather than pure oxygen as the oxidizer. ... . The efficiency of the new cell's 
production of electricity is considered high. A reduction in volume of control 
equipment is a main requirement of future development - one-fifth to one-tenth 
the present size is believed to be ultimately possible. 


PLASTIC FILM SOLVES SOME The California agricultural extension service re- 
IRRIGATION DITCH PROBLEMS ports satisfactory results in the use of plastic 

film liners for such irrigation ditch problems as 
seepage, weeds, and erosion. Black polyethylene film was used. For most con- 
ditions, a 4-mil-thick film was found to provide satisfactory control in con- 
nection with specific ditch problems for periods as long as three years. Or- 
dinarily films thinner than 4 mil would not last more than one year... . 
Careful preparation of the ditch was found to be necessary prior to installing 
the film. Sharp weed stalks, large clods, etc, had to be removed, and it seemed 
best to place a layer of soil under the film in rocky soils. By working the 
soil in the ditch well and installing the lining immediately following con- 
struction, extra ditch preparation could be reduced to a minimum. 


FRONT-WHEEL BRAKES FOR TRACTORS Especially in areas where considerable hill 
A SAFETY FACTOR IN HILL FARMING farming is practiced, as in New York state, 
for example, tractors equipped with front- 
wheel braking systems would often have definite advantages over those not so 
equipped. Most important of these is safety of the operator. A second advan- 
tage would be to increase the tractor's usefulness. .. . . Cornell agricultural 
engineers, who have been conducting research studies on this problem, point out 
that four-wheel braking would be especially effective in helping to prevent 
sliding and jackknifing of tractor outfits when descending steep grades. .... 
In the Cornell tests, hydraulic brakes were chosen and the master cylinder was 
located on the right side of the tractor. The brake backing plate was mounted 
on bearings on the spindle so the braking force would cause compression in the 
vertical link behind the front leg of the tractor. This compression could be 
measured and from it the braking force between the tire and surface calculated. 
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Adjustments for 
every condition. 


Complete selection 
of matched tools. 


ee 


“Caterpillar tool bar farming 
increases farming efficiency 
25-30%. Now we can get into 
corners and work up to the 
edges of fields and ditches. 

In minutes we swing the tool 
bar draft arms around, attach 
a dozer for building roads, 
leveling land, etc. We wonder 
how we got along without 
the Cat Tool Bar.” 


Adrian Bros., Los Banos, California 


Versatile Lower, hold, float, 
“Swing-Around" design. raise control. 


Wy 
= ( 
) 


Tailor-make tool bar 
to your needs. 


Flexible for 
ease of control. 
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Adrian Bros. D6 with ‘‘Swing-Around”’ No. 6 Tool Bar sub- 
soiling 24” deep. They have owned Caterpillar-built equip- 
ment since 1926. ‘‘You can't question Cat quality, ease of 
operation and good dealer service,’ they report. Tell your 
dealer you want more facts and a demonstration. 


Coterpillar and Cot are Registered Trademarks of Coterpiller Troctor Co. 


Caterpillar Tractor Co., San Francisco, California; Peoria, Illinois, U.S.A. 
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Even on 


manure spreaders, 


Fatnir Flangette 


Units “run clean” 
..never need greasing! 


oi ae ae ee 


tae, 


Clee tach cae 


D* dust, chaff, moisture, chemical contamina- 
tion — bearings in manure spreaders are ex- 
posed to everything in the book! But Fafnir Ball 
Bearing Flangette Units in Ford’s 100- and 130- 
bushel spreaders “run clean” year after year... 
never need greasing. 
Tough, contact-type Plya-Seals lock out contami- 
nants, seal in factory-packed lubricant, keep 
Flangette Units maintenance-free and on the go. 


ae, ae ae ts a eae, q — 
6 FT ens 6 eels. BORER Net OT st. es ee ee ee ee 


Soa eee NE ABM 


Se 


i. 


Se ES is aie in SX mg afte Ps eee 
On the Ford 100- and 130-bushel (illustrated) manure spreaders, Fafnir Flangette 
Units on the drive, PTO, wide-spread, and beater shafts help minimize mainte- 
nance. Spreaders have no obstructing arch over beaters. One lever gives six-speed 
control of beaters and conveyor. 


Flangette Units cut assembly costs, too...are 
quickly and easily bolted into place in any position. 
Fafnir-originated self-locking bearing collars elim- 
inate shaft shoulders and mounting accessories. 
Performance-proven in millions of installations, 
Fafnir Flangette Units offer you economical, de- 
pendable answers to light-duty ball bearing design 
requirements. Write for full information. The 
Fafnir Bearing Company, New Britain, Conn. 


Precision ball bearings in Fafnir Flangette Units sy 
are available with contact-type Plya-Seals (RR a =~ & 
and RA types) for slow-to-moderate speeds, wy 


severe conditions, or with slinger-type Mechani- 


Seals (LL type) for higher speeds. i 3 A LL B E A R 5 i | S 
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Aerojet-General solves sealing problem on 
shafts accelerating 0 to 3,800 rpm in 1 second 


Zero to 3,800 rpm in 1 second, on 1” band 114” 
shafts. Synthetic-base lubricant to retain. Mag- 
nesium housing. Operating temperatures —65° 
F to 300° F. Utmost dependability an abso- 
lute essential. These are typical of operating condi- 
tions in the turbopump gear boxes of the first and 
second stages of the Titan missile. 


Aerojet-General and National Seal engineers an- 
swered the shaft sealing problem on the 3,800 rpm 
shafts by adapting a standard-design National Oil 
Seal. The seal’s outer case is aluminum for light 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Downey and Redwood City, 


California. 


weight and to match closely the coefficient of expan- 
sion of the magnesium housing. The tensioning spring 
is stainless steel, unaffected by synthetic lubricants. 
The single-lip sealing member is a specially com- 
pounded Buna N synthetic rubber, specifically de- 
signed for use with the synthetic-base lubricant. 


National offers over 2,500 different standard design 
oil seals; provides special seals for special applica- 
tions. For complete information or sealing engineer- 
ing assistance, call your National Applications Engi- 
neer. He’s listed under Oil Seals, in the Yellow Pages. 
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Competitive tests of AETNA True 
Crowned Roller Bearings with standard 
roller bearings by leading machinery 
builders on identical equipment, with. 
identical load stresses, proved conclu- 
sively, time and time again, that AETNA 
True Crowned Roller Bearings have a 
10% to 15% longer service life. 

There is no premium for this True 
Crowned bearing surface. AET'NA engi- 
neers recommend True Crowned rollers 
because this design provides the best dis- 
tribution of stresses across the full length 
of the roller. You simply buy longer serv- 
ice life at the same cost by specifying 
AETNA. 

The reason for longer bearing life is 
apparent in these drawings: 


Each roller incorporated into AETNA 

Roller Bearings is carefully ground to a 

fine finish with a large radius to relieve 

the high stress point present where two 

ia cylindrical bodies are in rolling contact 

the line of roller-to-race contact. Be and under load. The crown radius is 

ae ait scientifically determined and varies with 
4 the size of the roller. 


AETNA stocks pure radial cylindrical 
roller bearings, and is equipped to supply 
Enlarged view of AETNA True Crowning, x pure thrust or special types with stand- 
showing the radius of the load surface. a: ie es 
ard, precision or super-precision toler- 
ances in special alloys to give longer life 
to your products. Call your local AETNA 
representative listed in the yellow pages 
of your Classified Phone Book, or write 
today for General Catalog and Engineer- 
ing Manual—new 15th Edition. 


AETNA BALL AND ROLLER BEARING COMPANY 
DIVISION OF PARKERSBURGH-AETNA CORPORATION + 4600 SCHUBERT AVE. * CHICAGO 39, ILL. 
IN DETROIT—SAM T. KELLER, 1212 FISHER BUILDING 
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Specialized implements lighten 
many chores with power through 


BLOOD BROTHERS Drive Lines 


Every year, new implements are built by the smaller ‘‘specialty”’ 
manufacturers. And with p.t.o. power—through jointed drive assem-. 
blies—their economy strongly appeals to the farmer's purse. 


Most implements, you'll find, are equipped with Blood Brothers 
Jointed Drive Assemblies. That’s because both Rockwell-Standard 
engineers and the implement builders themselves cooperate toward 
one end: Fully dependable performance at reasonable cost. 


Whether you build specialized implements—or day-to-day working 
machines—it will pay you to consult Rockwell-Standard! 


For general information, request Bulletin 557. 


ROCKWELL-STANDARD CORPORATION 


ROCKWELL 


Biood Brothers Universal Joints 


STANDARD. © 1959 
ALADOAM, SGINBA Rockwell-Standard Corp. 
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Rockwell-Standard engi- 
neers can help lighten 
your drive line design 
chores too! Call them ... 
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FACTS ON RUBBER COMPONENTS 
FOR FARM IMPLEMENTS AND MACHINERY 


REM aN BP RNS 


a 


." 


7s 3 
2 Fear ew 

: wer 
epee oe why 


ogee 


aw 


Cylinder Bar is a rubber bonded-to-metal 

may component used in the threshing mechanism 
a Ree a ed of a modern combine. The rubber- faced, 
“Orcotite’”’ Dust Seals, developed especially Draper Apron Roller, still another rubber _ steel cylinder bar operates in connection 
for farm equipment, protect wheel bearings bonded-to-metal application designed spe- with a rubber stripping plate and two sta- 
from dust, dirt and grit. The cushion-seal, cifically for farm equipment, prevents slip- tionary block concaves. Hard and soft shell 


bonded-to-metal cap adjusts itself automati- page of the draper apron used for carrying _crops are protected against damage due to 
cally for excessive wear and end play. grain from the sickle platform to beaters. excessive crushing. 
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Every one of the rubber components described here — 
most of them custom-made by Orco for leading original 
equipment manufacturers of farm implements and 
machinery—added important extra performance and sales 


advantages to the equipment of which they became a part. 


Ohio Rubber engineers, working closely with manu- 
facturers, are able to focus Orco’s broad facilities and 
experience for the most advantageous solution of virtu- 
ally any rubber component requirement—silicone rubber, 
polyurethane or flexible vinyl, whether it involves mold- 
ing, extruding or bonding to metal. 


The forming of “idea” parts for cotton pickers, hay 
balers, planters, crawler tractors and other farm 
*A Trade Mark of The Ohio Rubber Company 


JOHN DEERE 694 SIX-ROW CORN PLANTER 


How Ohio Rubber CUSTOMEERING* 
builds extra value into farming equipment 


THE Ouniro Ruesser ComPaAny 
Wittoucwey, Quio 


ig 
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ae Pia 


For gauge wheels 


For press wheels 


“Soil King’ Tires are designed for more efficient 
operation under almost any soil conditions—moist, 
wet or dry. Being semi-pneumatic they are self- 
cleaning through a flexing action which sheds mud 
and prevents build-up to maintain uniform work- 
ing depth. Specially designed seed-press tires press 
the seed into the soil bed, while press-wheel tires 
compact the soil over and around the seed, for 
faster seed germination and crop emergence. 


machinery and equipment, has long been routine at 
Ohio Rubber. So has the forming of existing compo- 
nents for improved performance. Check Ohio Rubber 
CUSTOMEERING and see for yourself how it can go to 
work for your greatest product advantage. (9AG 1) 


MORE INFORMATION ON RUBBER 


Orco’s 16-page “Soil King” booklet (Form 
429) tells the complete story on tires for 
agricultural service. Get your free copy of 
it as well as descriptive folder “Orco Com- 
ponent CUSTOMEERING”’ (Form 715) on 
Ohio Rubber’s complete facilities and 
services for forming rubber. 


A DIVISION OF THE EAGLE-PICHER COMPANY P\CHER, 
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Land clearing jobs are about as tough a test of equipment * 
as you're likely to find. But this Athens “Super” : 
Heavy Duty Plowing Harrow, equipped with brawny 

28" Ingersoll Dura-Notch Discs, rips through roots, 


10 lJ G 4 J 0 ic S rocks, heavy brush and vegetation in easy-does-it style. 
With good reason, too! Dura-Notch discs are made - 
tougher to be tougher. Made of TEM-CROSS® steel, 
a 0 cE ASY the special Ingersoll steel that’s cross-rolled for 


unequalled resistance to cracking, tearing or edge- 
ith curling. Specially heat treated for proper hardness. 
Wi Notched by a patented Ingersoll method, so they’re 


extra strong, more resistant to impact, won’t break 


Indersoll down when the going gets rough. 


| That means better disc work, longer disc life. And 
that’s what your customers want, and expect. So 


« Cee whenever they need notched disc replacements, get 
iSscs them Ingersoll Dura-Notch discs through your 


own implement manufacturer. 
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’ Heavy Duty Harrow clearing land with Ingersoll Dura-Notch Discs. 


INGERSOLL PRODUCTS DIVISION 


Borg-Warner Corporation + Chicago 43, III. 
WORLD'S LARGEST MANUFACTURER OF DISCS 


Export Sales: Borg-Warner International, 36 S. Wabash, Chicago 3 


THE ONLY MANUFACTURER OF DURA-DISC—THE STEEL THAT 1S THE ECONOMICAL REPLACEMENT FOR HIGH COSTALLOYS 
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UNIVERSAL JOINTS 
AND DRIVES 


1500-1600 SERIES LIGHT Duty, 
1200 series MEDIUM bDuTy, 
1800 Series HEAVY bury. 


light eee ri and hol 
duty Universal Joints and Drives. 
Q)A file folder of yoke drawing “he 

design brantiin, ese data sheets. 


ane paren 


a ee 


For convenience, the Cata- 


fae : Each Catalog Section is Each Section contains a 
7 arranged by : Sections complete. It contains yoke table of standard produc- 
--- Light duty, Medium duty 4 types, drives, performance tion numbers (listing all 
Heavy duty. These Sections data, dimensions, general data on bore sizes, lengths, 
_ also available individu- specifications. keyways, setscrews, etc.). 
ally. 
WRITE TODAY FOR THESE TECHNICAL AIDS: 
(1) Catalog (2) Tracings and data sheets file (3) Special design assistance 
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Ragtinan offers 
INDUSTRIAL 
SWIVEL CONNECTOR 


to eliminate hydraulic hose 
failure under severe flexing 


Licensed Under 
Pat. No. 2481404 


Ir you have been designing ‘‘around”’ metal swivel joints 
because of high cost, EASTMAN now offers an economical 
swivel connector for industrial use—precision engineered 
to assure adequate freedom of motion—proved under the 
most rigid government requirements. 


Unique design assures ‘‘ balanced” flow of hydraulic fluid 
at required pressure—at any angle. Fluid pressure is also 
balanced by a double seal assembly at each end of stem. 
Pressure-Balance assures equal internal pressure, causing 
the body to float about the stem, free of end load and friction. 


Eastman Swivel connectors will make your flexing instal- 
lations the most reliable link in your Hydraulic Assembly. 


APPLICATIONS: 

For use on Cranes, Loaders, Earth Moving Equipment, Hydraulic Presses, 
Shears, etc.—wherever unusual flexing and exposure may shorten hose 
life or cause premature failure and frequent replacement. 


ECONOMY: 

Permits use of shorter hose lengths since less hose allowance is 
needed for complete extension. Shorter lengths of longer lasting, 
multiple spiral wire high pressure hose may be used, since 
Swivel Connector absorbs flexing motion. 


ADAPTABILITY: 
Body of Connector available with any combination of ends. 


Now available in types and sizes shown at left. Various combinations 
of stems can be interchanged with any body style. 


Manan ee “WRITE, WIRE or CALL about Eastman Swivel 
STANDARD SIZES AND COMBINATIONS AVAILABLE Connector Opportunities in Your Line. 


€ 
LOW TORQUE—Freedom from friction, even under high pressure. asians GA gy 
WIDE RANGE—Operating pressures up to 5000 PSI. Trouble-free 
operation through wide temperature range. forse cs inrthe MANUFACTURING COMPANY 
ld, | AE-10, MANITOWOC, WISCONSIN 
ROTATION—Full 360° for all manifolds. 


$1ZES—Steel, plated for corrosion protection—%”’ thru 1%4”’. SAFEGUARDING AMERICA’S LIFELINES OF MOBILE POWER 
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Cylinder head gasket is the VIC-2-FOLD metal-encased asbestos 
construction. It provides maximum sealing strength, permits close 
thickness control. Steel bottom layer, formed upward in cyl- 
inder openings, gives best burnout resistance. Copper top layer, 
formed down in other openings, gives best corrosion resistance. 


(Case-o-md@ilic prive 800 


et t i La et) pt 
be a 4 ‘th gi ba Fa Pit OPE “anne 
From creep speed to full engine speed in any one of eight Sine ranges, using 
throttle control only—that's the new convenience feature of Case-O-Matic trans- 
mission in Case diesel tractors. 


Sealed for Sustained Performance 


The Case-O-Matic Drive 800 Diesel tractor is equipped with an effi- 
cient torque converter and a standard multiple-geared transmission 
plus a conventional direct drive. It is Case engineers’ newest achieve- 
ment in giving the tractor operator modern car-driving convenience. 
Case-O-Matic Drive senses the load—increases torque power up to 
100% instantly, precisely, automatically —without clutching, shifting 
or stalling. 

The 800’s performance is insured with tightly sealed-in power flow 
from engine to transmission to power output shaft. And for depend- 
able sealing, Case designers chose Victor gaskets and oil seals. 

Sealing engines, transmissions and machinery of all types for high- 
est efficiency has been a specialty service with Victor for a half- 
century. As has been the J. I. Case Co.’s experience, Victor can 
serve you best and most economically by working with you from 
the very start of a sealing specification. Your inquiry involves no 
obligation. Victor Mfg. & Gasket Co., P.O. Box 1333, Chicago 90, Ill. 
Canadian Plant: St. Thomas, Ontario. 


Transmission case gasket is Victor Asbesto- 
prene 233, selected for high crush resistance 
and resilience. This beater-mixed asbestos, 
synthetic rubber packing holds a tight seal 
under severest stresses of tractor service. 


Case-O-Matic clutch 
shaft and power 
take-off shaft are 
sealed with Victor K3 
Victoprene oil seal. 
This naorrow-width 
design for compact 
housing provides con- 
trolled lip pressure 
sealing; coating of 
synthetic rubber. Al- 
so seals at toe and 
O.D. 


Transmission power 
output shaft is dual- 
lip sealed with K4 
Victoprene oil seal. 
Inner lip retains 
lubricant; ovter lip 
excludes dirt. Victo- 
prene on O.D. and 
toe also seals hous- 
ing. 


Your authoritative 
guides to sealing 
specifications— 
Victor Gasket 
and Oil Seal 
Engineering 
Catalogs. Write 
for free copies. 


GASKETS - OIL SEALS « PACKINGS « MECHANICAL SEALS 
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Wheels by 
French & Hecht 
Division of 
Kelsey-Hayes 


for the workhorses of modern agriculture 


From the monsters of the fields to the highway 

vehicles that whisk the final product off to market 
—wheels are vital to the speed and efficiency of 
modern mechanized farming. 


Making wheels for agriculture is a Kelsey-Hayes 
specialty that started over 70 years ago at the French & 
Hecht Division in Davenport, Iowa. 


Kelsey-Hayes Company, Detroit 32, Michigan 


KELSEY-HAYES 


Automotive, Aviation and Agricultural Parts e Hand Tools for industry and Home 


18 PLANTS: Detroit and Jackson, Michigan; Los Angeles; Philadelphia and McKeesport, Pennsylvania; Springfield, Ohio; 
New Hartford and Utica, New York; Davenport, Iowa; Clark, New Jersey; Windsor, Ontario, Canada. 
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FARM IMPLEMENT BEARING 
Extreme stress, misalignment, chaff and dust are field. Rollway Bearings are superior in metals, fit 


some of the job hazards that make a sealed solid and finish to most implement specifications. 


cylindrical roller bearing imperative in this New 2 : ; 
Whatever your particular requirements might be: 


Holland baler. Also, farmers want low-maintenance F F 3 . 
either off the shelf, or special designs for special 


machines that need a minimum of lubrication. All : : 
problems—Rollway can supply the right bearing for 


these requirements were met by Rollway’s engi- or ' 
. é the right job on tractors and farm implements. 
neers, who for more than 50 years have been de- 


veloping the practical out of the possible. And the price is right! 


mT 


Ts os ti RR a a oe Peers 
omplete Line of Radial on | Theust. Cylindrical Rolle, Bearings 


Rollway Bearings are engineered especially for 


the range, speeds, load shocks and hours-of-continu- 


ous-service so important to the farm implement 
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Knowledge is like atorch... 


The higher you hold it the farther it is seen. 


At the Perfect Circle laboratories our constant 
purpose is the acquiring of knowledge of prod- 
ucts and their installation which will improve 
the service an engine gives to its owner. 


But we realize the mere acquisition of this 
knowledge would accomplish but little if we 
failed to pass it on to those who design, man- 
ufacture and maintain the world’s motor ve- 


hicles and other internal combustion engines. 
Hence, our researchers freely reveal their 
findings to all automotive engineers and their 
organized associations. For those who service 
and maintain internal combustion engines, 
we periodically hold local Doctor of Motors 
clinics. In the field, our technical staff is al- 
ways available for help and counsel. 


We give of knowledge that we may receive 
it from others. 


Perfect Circle 


Piston Rings...Precision Castings...Power Service Products...Speedostat 


HAGERSTOWN, INDIANA « In Canada: DON MILLS, ONTARIO « PERFECT CIRCLE INTERNATIONAL, FT. WAYNE, INDIANA 
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RESEARCH CHALLENGE TO 


LTHOUGH the American Society of 
Agricultural Engineers has been or- 
ganized as a group of agricultural scien- 
tists for only about 50 years, it may well 
represent the most ancient of man’s 
scientific efforts. 

When our ancestor knocked the cor- 
ners off a flat stone and found that he 
could transport his belongings by wheel, 
he made an engineering discovery that 
has since been hailed as one of the great- 
est of all time. From prehistory to the 
present, agricultural engineers, whether 
called by that or some other name, have 
been discovering, inventing, and develop- 
ing ways and means to improve the 
efficiency of farming and the welfare of 
farm families. 

Because of research in all the agricul- 
tural sciences—and the technology aris- 
ing from it—American agriculture today 
is probably the most efficient in the 
world. Fewer farmers, using about the 
same acreage, are producing more than 
half again as much as they produced 
just 20 years ago. 


In view of present farm surpluses, our 
greatest need right now is to find wider 
outlets for farm commodities, especially 
in industry. This task includes not only 
finding new uses, but also developing 
new techniques for producing farm com- 
modities, at costs that will permit their 
sale at prices competitive with other 
industrial raw materials. 


But in addition to expanding markets 
for today’s abundant production, we 
must also think of the future, when our 
big problem will be to produce enough. 

The U.S. Census Bureau estimates 
that 50 years from now — by the year 
2010—we may well have 370 million 
people, more than twice the population 
we have today. This means that just to 
maintain our present diet levels, we will 
require at least twice as much food and 
other farm products as we are consum- 
ing now. 


An address before the 52nd Annual Meeting 
of the American Society of Agricultural Engi- 
neers at Cornell University, Ithaca, N. Y., 
June 1959. 
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At the same time, the amount of 
farmland available is not likely to be in- 
creased much beyond the acreage farm- 
ers are using today. Trends also indicate 
that our farms will continue to increase 
in size and decrease in numbers, and that 
additional farm workers will seek part or 
full-time employment in towns and cities. 

It is easy to see the tremendous chal- 
lenge we face in agricultural research. 
It will be our job to provide the scien- 
tific technology whereby American farm- 
ers, with only a little more land and 
considerably less manpower, can, in only 
50 years, double present output which 
has taken 300 years to achieve. 

To meet this challenge, I believe that 
we must give more emphasis to funda- 
mental research. We have solved many 
agricultural problems by applying estab- 
lished scientific principles—with a small 
amount of new basic research here and 
there. But we have also failed in many 
instances, because we haven’t had the 
basic knowledge on which we could 
build firmly and securely. I believe this 
is true in all areas of agricultural re- 
search, including agricultural engineering. 

Traditionally, agricultural engineering 
research has been largely in the applied 
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field. You have been the ones who have 
had to take the results obtained in other 
fields of science and translate them into 
workable designs or plans that could 
be used by farmers or farm-related in- 
dustries. Over the years, you have de- 
veloped power and equipment to take 
the place of horses and men. You have 
helped to put fertilizers, formula feeds, 
and pesticides on every farm in the 
country. You have designed drainage 
and irrigation systems, structures, and 
other farming aids to fit the larger, more 
specialized operations carried on by mod- 
ern farmers. And you have developed 
storage, processing, and marketing facil- 
ities that have helped to maintain the 
quality of agricultural products and to 
distribute them more efficiently from 
farms to consumers. 


This is a record to be proud of—and 
to be continued. The time will never 
come when physical and biological scien- 
tists can get along without engineering 
scientists. I can think of no field of agri- 
cultural research or development that 
does not require your cooperation either 
in the research itself or in its application. 


Fortunately, through the years, some 
of you have gone beyond the develop- 
ment of application and testing tech- 
niques. You have followed in the foot- 
steps of men like Michael Faraday and 
Joseph Henry. In a day when conven- 
tional research on illumination may have 
involved developing better lamp wicks 
or brighter burning whale oil, these men 
charted their own intellectual course, 
and discovered the principles of electro- 
magnetic induction. It is this kind of 
pioneering research that has been the 
starting point for most of the scientific 
advances made in agriculture and else- 
where. It is the kind of research that 
offers the greatest challenge and the 
greatest promise today. And the chal- 
lenge applies to engineers just as it does 
to all the other scientists working in 
agriculture. 

I believe that we must take a broader 
and deeper approach to the engineering 
problems facing farmers in their efforts 

(Continued on page 616) 
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Fig. 1 Schematic of hydraulically controlled and actuated research tiller. 
speed wheel and rotor drives and rotor supported with two degrees of freedom, easily 


Variable- 


and quickly permits quantitatively determining traction and rotor horsepower, horizontal 
and vertical rotor forces over a wide range of conditions 


power gardening. Though an old art, the wide- 
spread use of rotary tillers in this country is a fairly 
recent development. 


S tillage is having a tremendous impact on 


Patents on rotary tillers were issued as long ago as 1850, 
but a successful device was not developed until about 1910 
in Switzerland. The first machines were introduced into 
the United States by Swiss manufacturers about 1930. 
Shortly after this, several American companies started manu- 
facturing rotary tillers, the greatest growth occurring after 
World War II. 


Though many types of rotary tillers, especially the two- 
wheeled type, are now available, the development in this 
country has evolved largely from trial-and-error methods, 
rather than technical analysis or quantitative experimenta- 
tion. As a consequence, relatively little fundamental in- 
formation is available on performance characteristics, the 
influence of the many variables that can contribute to the 
acceptance of rotary tillage, and the approach to optimum 
design. 

Criticism of rotary tillage for soil preparation is con- 
cerned most generally with its relatively high horsepower 
requirement and the tendency to overwork the soil. Many 
of the earlier tillers rather violently agitated the soil, re- 
sulting in the lighter constituents, mostly clay, being left on 
the surface. The later rains or irrigation turned the surface 
into a hard, impenetrable crust. 


Objective and Scope 


The principal objectives of this initial research and test- 
ing program were to: (a) Determine and compare the 
performance characteristics of present types of rotary-tiller 
tines designed to operate in conjunction with a horizontal 
rotating shaft mounted transverse to the direction of travel, 
and (b) initiate work directed towards optimizing future 
design for improved performance characteristics. 


Paper presented at the Annual Meeting of the American Society 
of Agricultural Engineers at Santa Barbara, Calif., June 1958, on 
a program arranged by the Power and Machinery Division. 

The authors — W. J. ADAMs, JR. and DoNN B. FuRLONG — are, 
respectively, assistant manager, central engineering department, and 
chief development engineer, Bolens Products Division, Food Ma- 
chinery and Chemical Corp. 
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Research leads to improving performance 


characteristics of rotary tiller tines 


The scope of this program included the determination 
and comparison of the following performance characteristics 
of three basic types of tines, namely, hoe, slicer, and pick. 
For each tine type, the following factors were varied, one 
at a time, through the ranges indicated: 


I cea ences iliceemcenceins 400 to 1,000 fpm 
| ie RE Dee 12 to 24 in. 
RORCMOE ON Ci 2 to G in. 

en ef oat Be ease ck 2 to 6 in. 
Hardness of ground... cee Dry to moist 
EE Stites inci inn. 10 to 30 deg 


The influence of these factors was measured and re- 
corded in the following terms: 


Rotor horsepower 

Rotor reaction forces, vertical and horizontal components 
Dispersion of surface organic matter 

Pulverization of the soil 

Sub-soil condition 


Due to the variable nature of soil conditions, great em- 
phasis was placed upon a research method that would per- 
mit changing the various factors influencing performance 
quickly, so that a series of tests could be run in a very short 
period of time. 


Test Equipment 

A hydraulically controlled and actuated rubber-tired re- 
search vehicle was used as the basic unit to which the test 
tiller mechanism was mounted as illustrated schematically in 
Fig. 1. The wheels of the vehicle were driven by means of 
an infinitely-variable-displacement, engine-driven hydraulic 
pump and fixed-displacement motors on the wheels. A 
second engine-driven, variable-displacement pump pow- 
ered a fixed-displacement hydraulic motor, which drove the 
rotor assembly of the tiller through a double-reduction chain 
drive. Due to the large wheelbase and tread width of the 
unit, stable testing conditions were available. 
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Fig. 2 (Left) Left rear view of research vehicle and rotary tiller. Its versatility and flexibility permitted running tests over a wide range 

of conditions within a short time to keep variations in soil conditions to a minimum * Fig. 3 (Right) Partial view of 10-acre test plot. 

This plot was selected for its uniformity of soil structure, flatness, and surface residue. Note untilled strips between test runs to 
eliminate possibility of overlap error of successive runs 


The tiller framework, hinged from the rear axle, sup- 
ported the rotor housing which was free to pivot also 
about a transverse axis to give the rotor assembly two de- 
grees of freedom, horizontal and vertical. The vertical 
degree of freedom was restrained by a hydraulic cylinder 
between the vehicle and tiller frame. This cylinder not only 
was used to regulate the depth of cut, but also was used to 
restrain the horizontal movement of the rotor assembly, 
and this likewise was gauged and calibrated to read the net 
horizontal force in pounds. 

Tachometers were installed to measure tiller rotor speed 
which, together with gauges measuring pressure drop across 
the rotor-drive motor circuit, permitted the determination 
of horsepower input to the rotor assembly. Tachometers 
were installed on the traction-drive motors to measure 
ground speed from which traction horsepower was calculated. 

Fig. 2 shows a photograph of the instrumented research 
vehicle and rear-mounted tiller test unit. 


Testing Area 

A test plot of approximately ten acres was selected on 
the basis of its uniformity of ground conditions as far as 
hardness, moisture content, flatness, organic surface matter, 
etc., were concerned. The soil is classified as Sorrento silt 
loam. The majority of the tests recorded in this paper were 
made under conditions when the soil was dry. As will be 
shown subsequently, a series of tests were run after the 
rainy season set in to show the influence of moisture. Em- 
phasis was placed on maintaining uniformity of hardness of 
the soil during a given series of comparative tests. 
Testing Procedure 

The following sequence was established for the testing 
procedure: The test runs were from 10 to 40 ft in length. 
Readings were not taken until the conditions reached steady 
state. Each tine was tested at three peripheral speeds, of 400, 
700 and 1,000 fpm, with progressive increments of cut from 
2 to Gin. In addition, some tests were conducted with vary- 
ing rotor widths. Untilled strips were left between succes- 
sive test runs to eliminate the possibility of overlap errors. 
Fig. 3 illustrates the test plot and Fig. 4 shows how the cross 
section was examined for each test strip to establish the dis- 
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persion and pulverization characteristics as well as the con- 
dition of the tilled sub-soil. These dispersion and pulveriza- 
tion characteristics were analyzed and evaluated by the test 
engineer. 

Readings were taken on rotor motor pressure drop, rotor 
speed, tractor ground speed, horizontal-force cylinder pres- 
sure drop, vertical-cylinder pressure drop, and the visual 
analysis of the tilled bed. 

To insure the best possible data interpretation, the in- 
formation for a series of tests was plotted graphically and 
corresponding curves were made through each progressive 
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Fig. 4 This view illustrates how each test run was examined to 
establish dispersion and pulverization characteristics as well as 


the condition of the tilled subsoil 
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. . « Rotary Tiller 


test point. Any point out of line was weighed in the entire 
group of points, which resulted in a curve representing the 
best mean values. In general, enough points were taken so 
that obvious erroneous values had little effect on the over- 
all results. 


Types of Tines Tested 

The upper left-hand portion of Fig. 5 illustrates the 
three basic types of tines tested. These tines are defined in 
some detail by the rake, approach, sweepback, and bend 
angles as illustrated and tabulated. Note that the approach 
angle varies with the depth of cut. Values shown are for 
6-in. depth. 


INCREMENT OF CUT 


Fig. 5 Characteristic tine types and representative ground en- 

gagement angles. (Upper left) The three basic types of tines tested. 

(Lower left) The table shows the important ground engagement 

angles which are defined by the three-projection sketch to the 
right. Increment of cut is defined in footnote below 


Power Characteristics 


For the purposes of this paper, the detailed results of a 
typical hoe-shaped tine on the performance characteristics 
only are shown. Fig. 6 illustrates the effect of rotor peri- 


pheral or tip speed on rotor horsepower for a given depth of. 


cut, width of cut, rate of tilled volume covered, and soil 


condition. This illustrates the marked influence rotor tip 
100 


HOE TINE 

4° OEPTH OF CuT 

24° wi0TH OF CUT 
ISOFTYMIN TILLAGE RATE 
SORENTO. sur “F 


~ 
° 


° 
° 


(worst sow 


e 
° 


+ 


ROTOR HORSEPOWER 


o 
° 


1200 1400 
ROTOR PERIPHERAL SPEEO-FT/ min 
Fig.6 These curves show the effect of tine-tip speed or rotor 
horsepower for dry and moist soil with all other conditions of 
depth, rate of tilled area covered, and width of cut held constant 


*Defined as the horizontal distance, measured at the soil surface, 
between the initial contact point of one tine and the same point 
of each subsequent tine as it engages the soil in the same path 
of cut (Fig. 5). 
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speed has on power requirements, even though a constant 
volume of ground has been tilled. This effect alone justifies 
the trend toward lower rotor speeds. 

The effect of increment of cut* on rotor and traction 
horsepower is illustrated in Fig. 7. It is interesting to note 


HOE TINE 
4 OEPTH- 24° WiOTH 


———wET ROTOR ae ee | 
——-——"MET TRACTIVE HP 
PARAMETER. ROTOR PERIPHERAL SPEED 
SORENTO SILT LOAM 


MORSEPOWER 


78 = ._ 00 Fem 
es Soo Few 
3 5 
INCREMENT OF CUT- INCHES 
Fig 7 These curves show the effect of increment of cut on rotor 


and traction horsepower for three tine-tip speeds, considered to 
be high, intermediate and low 


that, contrary to theory, rotor horsepower does not increase 
proportionately with an increase in increment of cut. For 
example, doubling the increment of cut, for a given rotor tip 
speed, doubles the volume of ground tilled; but it will be 
noted that the rotor power input is increased only about 50 
percent. This effect suggests increasing the increment of 
cut, limited only by the degree of pulverization desired and, 
of course, the strength, weight, and balance of the com- 
ponent machinery. 

The influence of rotor width on the horsepower require- 
ments is illustrated in Fig. 8. Contrary to theory and in the 


HOE TINE 


#OEPTH OF CUT 
S’INCREMENT OF C 
MET ROTOR HP 
WET TRACTIVE HP. ‘ 
PARAMETER ROTOR PERIPHERAL SPEED 
SORENTO SILT “a 


HORSEPOWER 


35 
ROTOR WIDTH- INCHES 


Fig. 8 These curves show the effect of rotor width on horsepower. 
The apparent influence of “edge” or “end” effect of the rotor 
suggests using wider rotors 


range tested, rotor and traction horsepower do not increase 
proportionately with rotor width. This indicates that the 
“edge” or “end” effect of the tines has a marked influence 
on power. Theoretically, horsepower should be zero at zero 
rotor width. Also, as the width is greatly increased, the 
“edge’’ effect diminishes so the slope of the curve should 
pass through zero. The dotted line portions of the curves 
were added to illustrate the theoretical. This width charac- 
teristic suggests that, with due consideration for usage such 
as crop row width, available horsepower, etc., the rotor 
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assembly should be widened for best utilization of power. 
The effect of soil types on power requirements is graph- 
ically illustrated by Fig. 9. The abscissa of this curve was 


4° OEPTH- 24° WIDTH 

FORWARO- 3” INCREMENT OF CUT 
WET ROTOR HP 

—-—— WET TRACTIVE He 


sou. TYPE 


Fig.9 Abscissa of the curve is an arbitrary scale to graphically 

show how rotor and traction horsepowers are increased when 

varying from the lighter silt soils on the left to the heavier clay 
and adobe soils on the right 


taken arbitrarily to illustrate the influence on power ranging 
from the lighter, silt-type soils on the left to the heavier 
adobe soils on the right. Here again the influence of the 
slower rotor-tip speeds for the best power utilization is 
evident. 


Pulverization 

The effect of rotor-tip speed on pulverization is illustrated 
in Fig. 10 where all factors, including increment of cut, 
are held constant for each curve. Apparently shattering of 
the soil when dry, due to impact at the higher tip speeds, 
is one of the causes for the marked reduction in average 
lump diameter of the soil as rotor speed is increased. 
Another possible explanation for this is that, due to the 
higher rotating speeds, more of the soil is recirculated with- 
in the rotor assembly, resulting in more cutting cycles to a 
given piece of ground. Also, the higher rotor speeds throw 
the soil up to impact the underside of the hood, resulting in 
additional fracturing. The curves also serve to demonstrate 
that there is a diminishing return on the degree of pulveriza- 
tion with decreasing increments of cut. This effect, together 
with the influence of larger increments of cut on input horse- 
power, suggests using lower to intermediate increments of 
cut at the lower-rotor peripheral speed. 


4 


HOE TINE 

#° DEPTH: 24° wioTH 
PARAMETER - INCREMENT OF CUT 
SORENTO SILT LOAM 


n 


AVERAGE LUMP DIAMETER-INCHES 


200 400 600 800 1000 41200 1400 
ROTOR PERIPHERAL SPEEO-FT/ min 


Fig. 10 These curves show how increasing rotor or tine-tip speed 
increases pulverization (reduces lump size) even though increment 
of cut is held constant 
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The influence of depth of cut on pulverization is illus- 
trated in Fig. 11. Increasing the depth of cut reduces the 


FORWARO- 24° wDTH 
AVERAGE OF ROTOR SPEED AWD InCREMENTS 
SOREWTO SILT LOAM 


3 —— 


AVERAGE LUMP DIAMETER INCHES 


OEPTH OF CUT- INCHES 


Fig. 11 This curve shows how increasing the depth of cut increases 
pulverization, even though the size of the slice becomes greater 


average lump diameter. This phenomenon is contrary to 
the theoretical size of the slice, which becomes larger in 
volume as depth increases. More pulverization at greater 
depths possibly could be explained by the fact that, with the 
longer tine penetration time, more breaking is done. Also, 
the larger clumps tend to recirculate more readily in the 
housing at greater depths, causing additional pulverization. 


Comparison of Basic Tines 
Although detail data is shown for the hoe tine only, 
similar data was determined for the slicer and pick tines. 
Fig. 12 attempts to give an over-all comparison of the three 
(Continued on page 607) 
COMPARISON OF TINE TYPES 


4° DEPTH - 24° WIDTH OF CUT 
4° INCREMENT OF CUT 


400 FPM ROTOR PERIPHERAL SPEEDO 
SORENTO SILT LOAM 


SLICER PICK 


ROTOR HORSEPOWER 


TRACTOR HORSEPOWER 


AVERAGE HORIZONTAL 200) 
FORCE (FORWARD) 


AVERAGE VERTICAL 
FORCE (UPWARD) 


PULVERIZATION 
(AVERAGE CLOD SIZE) 


DISPERSION OF MOSTLY IN UPPER 
CHOPPING @ WINDING GOOD CHOPPING FAIR CHOPPING POOR CHOPPING 
OF SURFACE RESIDUE NO WINDING NO WINDING SEVERE winding 
? FAIRLY HARD FAIRLY LOOSE LOOSE wiTH 
Fig. 12 This chart shows the over-all comparison of the hoe, slicer 
and pick tines for the standard conditions of low tip speed and 
intermediate increment and depth of cut. Tests on slicer and pick 


tines were run to determine complete data similar to that shown 
in previous curves for the hoe tine 
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Fiber Glass Filters for Tile Drains 


Virgil Overholt 


Life Member ASAE 


Te purpose of the tests reported in this paper was to 


determine the effect of a covering of fiber-glass filter- 
ing material on siltation and the rate of flow of water 
into and discharge from lines of drain tile. 

Test plots were arranged consisting of two monolithic 
reinforced concrete tanks, each 11 by 11 ft by 32 in. deep, 
inside measurement. A pit between the two tanks, 3 ft wide 
and 5 ft deep was provided for the metering equipment. 

Each tank had three 4-in. tile lines laid 5 in. above the 
bottom of the tank. The tile were laid to a grade of 0.1 ft 
per 100 ft. There were nine 12-in. and one 24-in. tile in 
each line. The upper end of each tile line was capped. The 
24-in. length of tile extended through the wall of the 
tank to provide an -outlet into a steel collecting tank for 
measuring the discharge. There were 10 tile joints in each 
line through which water and silt could enter. The tile 
were laid close together, end to end, without crowding or 
forcing, about as they would be laid in a farmer's field. 

The tile lines in each tank were identical, except that for 
the first, second, and third tests the tile in one tank were 
wrapped for about 75 percent of the circumference with 12- 
in. wide fiber glass filter. The tile lines were covered with 
approximately 2 ft of soil. For the fourth test the filtering 
material was wrapped completely around the tile lines in 
one tank. 


Soil Used 


The soil selected for these tests was a typical fine, sandy 
soil which has given serious trouble with siltration. For 
the first two test runs a somewhat finer textured soil was 
used in one of the two plots. However, one test run with 
and one without the fiber-glass filter covering was made on 
each plot. After the first two tests were completed, the soil 
from both plots was removed and thoroughly mixed. The 
tanks were then refilled with this mixture for the third test. 
A mechanical analysis of this soil, after mixing, was made 
in the soils laboratory at Ohio State University, which gave 
the following results: 


Very coarse sand . 
Coarse sand. ............ 
Medium sand . 
Fine sand ............ 
Very fine sand 

Total sand 91.5 percent 
eel . us ; 5.7 percent 
Clay ; cosh 

Total . 
Organic Matter... 


0.2 percent 


100.0 percent 
2.2 percent 


Paper presented at the Annual Meeting of the American Society 
of Agricultural Engineers, at Ithaca, N. Y., June 1959, on a pro- 
gram arranged by the Soil and Water Division. 

The author — VirGiIL OVERHOLT — is professor emeritus of 
agricultural engineering, Ohio State University, and consultant, The 
Hancock Brick and Tile Co. 
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Siltation and rate of discharge from tile lines 


as affected by reinforced glass fiber material 


Soil Particle Size 
Very coarse sand 2. 
Rn ae ene E 
Medium sand .. a 0.5 -0.25 
MOI MIE Ge es ck chee, 0.25 -0.10 
Very fine sand ...... 0.10 - 0.05 
0.05 - 0.002 
0.002 - 


- 1.0 
- 0.5 


mm 


Cis, ee 


Simulated Rainfall 


Simulated rainfall was applied uniformly to the plots by 
fine nozzles. In order to accelerate the results of these tests, 
the water was applied to the soil as fast as the soil would 
take it or the drains remove it. The tanks were filled with 
soil to within one inch of the top of the tank and the water 
applied fast enough to produce a slow drip over the edge 
of the tank. 

Each tank was covered with a plastic housing. Heat 
lamps controlled by thermostats maintained a minimum 
temperature of 45 F throughout the winter. 


Measurement of Tile Discharge 

The discharge from the three tile lines in each plot was 
collected in a steel tank, 124% in. wide and 24 in. deep by 
96 in. long. Each collector tank was discharged by an auto- 
matic siphon. Each discharge of the tanks was automatically 
recorded. This recording device recorded both the number 
of discharges and the time of each discharge. Each discharge 
was equal to 8.77cuft of water. The sprinklers were 
occasionally turned off for a few days to permit aeration of 
the soil. 


Reversing the Plots 


After each test the tile lines were removed and relaid, 
and the fiber-glass filter was changed to the opposite tank. 
At the time of the second change, all the soil was removed 
from both tanks. The soil was placed on a single pile and 
thoroughly remixed to insure uniformity of soil in both 
tanks for the third test. 


Measurement of Silt 

The measurement of silt entering the tile lines was more 
difficult than measuring the discharge of water. It was orig- 
inally intended to measure the silt collected in the tile lines 
and that discharged with the water. Since these tile lines 
were only 11 ft long and the grade only 0.10 percent, it was 
found that only a trace of silt left the tile with the water. 
Since this loss was not significant, it was ignored. 

Each time the tile lines were changed the silt was care- 
fully removed from the tile and dried to constant weight. 


The results were recorded in grams. The silt from each plot 
was weighed separately. 
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TABLE 1. RELATIVE RATE OF SILT ACCUMULATION IN 
EXPERIMENTAL TILE LINES 
(Fiber-glass filter 12 in. wide was used in tests Nos. 1, 2 and 3. 
Silt used in fiber-glass-protected tile as unity) 


Test run Tile lines with Tile lines without 
No. fiber-glass filter fiber-glass filter 
1 Coarse-textured soil Finer-textured soil 
1 7.69 
2 Finer-textured soil Coarse-textured soil 
1 0.93 
3 Soil texture same Soil texture same 
in both plots in both plots 
1 1.85 
Average 1 3.49 


NOTE: The average of all three tests showed 3.49 times more silt 
in the bare tile than in the lines protected with fiber glass filter. It 
may appear at first sight that in test run No. 2 the fiber-glass filter 
caused a slight increase in siltation. But in test run No. 1, the filter 
was used in the coarser-textured soil, and the bare tile in the finer- 
textured soil. In this test there was 7.69 times more silt in the bare 
tile plot having the finer-textured soil. When the filter was changed to 
this finer soil for test No. 2, the relative silt accumulation was reduced 
to almost the level of that in the bare coarser-textured soil. Actually 
these were significant tests in favor of the filter. 


Effect of Fiber-Glass Filter on Discharge 


Records of discharge for tests Nos. 1, 2 and 3 were 
obtained for a total of 88 days. During this time 16,652 cu 
ft of water were discharged from the filter-protected plots 
and 9,818 cu ft from the bare tile plots. The average dis- 
charge from the plots with filters was thus 1.70 times 
greater than from the bare tile plots. 

The discharge from the filter-protected plots averaged 
18.7 in. of depth over the area of the tank of water in 24 hr. 
For the bare plots it was 11.0 in. A tile drainage system for 
this type of soil would normally be designed to remove 
about 2 in. of water from the area drained in 24 hr. Thus 
the filtered plots were removing water from the soil 37.5 
times faster than required under field conditions. The bare 
tile plots were discharging water 22.1 times faster than 
normal field requirements. 

The relatively high velocity of water through the joints 
in the plots with filters would probably carry with it a 
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Fig. 1 This graph shows the discharge from drainage plots in a test 
run May 13 to 27, 1958, for tile with and without fiber glass filter 
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larger percent of silt than under field conditions. The abil- 
ity of moving water to carry solid particles increases rapidly 
with an increase in velocity. Thus under field conditions the 
fiber glass should give greater protection against silting than 
under the accelerated conditions of the tests. 

Fig. 1 shows the discharge from May 13 to 27, inclusive. 
Identical soil was used in each plot. The average discharge 
from the fiber glass plot for this period was 11.95 cu ft per 
hr. From the bare tile plot it was 4.67 cu ft per hr. The 
average discharge from the filter plot for this 15-day 
period was 2.56 times greater than from the bare tile plot. 
It should be noted that the rate of discharge from the filter 
plot was consistently increasing for this period. The rate 
from the bare tile plot was slightly decreasing. The dis- 
charge rate of both showed a tendency to level off during 
the last three days of the test. 


TABLE 2. RELATIVE RATE OF SILT ACCUMULATION PER 
CUBIC FOOT OF ’ATER DISCHARGED 


Basis: Ratio of silt to water in fiber glass filter plot as unity 


Test run Tile lines with Tile lines without 
number fiber-glass filter fiber glass filter 
1 Coarse-textured soil Finer-textured soil 
1 15.02 
2 Finer-textured soil Coarse-textured soil 
1 0.93 
3 Soil texture same in Soil texture same in 
both plots both plots 
1 5.11 
Average 1 7.02 


The average of all three tests in Table 2 showed seven 
times more silt per cubic foot of water discharged in the 
bare tile lines than in the lines having glass-fiber protection. 
(N.B. for explanation of apparent inconsistency in test No. 
2, see note under Table 1.) 

In test No. 4 the tile in one plot were completely 
wrapped with the filter material and compared with bare tile. 


In the previous test with 88 days of record, the fiber-glass 
filter covered only 75 percent of the upper portion of the 
tile. It was desired to determine the extent of protection 
against silting and the effect on discharge with complete 
wrap-around application of the filtering material. Identical 
soil was used in both plots. As in the previous tests, water 
was applied to the plots as fast as the soil would take it. Test 
No. 4 ran for eight days continuously. 


Effect on Rate of Discharge 
Fiber glass plot, 360-degree wrap....15.75 cu ft per hour 
Bare tile plot .......... . 6.94 cu ft perhour 


Effect on Siltation 
Fiber glass 360-degree wrap 0.2... 
Total silt (bare tile) 


- .Trace 
aticeiceesinncite TD 


While the tests reported in this paper were not of suf- 
ficient duration to be conclusive, they do suggest the pos- 
sibility of almost complete protection against silting with 
360-deg wrap of the glass fiber in the soil tested. It is 
probable that about equal protection against silting could be 
secured by laying the tile on asphalt-impregnated glass fiber 
and 75-deg wrap of regular fiber glass for the upper part of 
the tile. The stronger asphalt impregnated fiber would help 
keep the tile in alignment in unstable soils. 
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. . . Fiber Glass Filters 


Operation of Fiber Glass Filter 


Any screen with a mesh fine enough to exclude all 
the fine sand and silt will quickly clog. This has long been 
recognized in the use of well screens. Well screens are suc- 
cessful because they do permit the fine material just outside 
the screen to pass through. Material too coarse to pass 
through the mesh then moves closer to the outer wall of the 
screen. It is the concentration of this coarser material near 
the screen that keeps the finer material out and permits the 
water to pass through more rapidly. In wells this process is 
often accelerated by a process known as ‘‘surging’’. 

The mechanical analysis of the soil used in the tests 
shows a gradation from clay through silt to coarse sand. 
This is the condition necessary for the successful action of 
the well-screen type of protection. 

With sufficient amounts of relatively coarse material 
such as are found in this soil, a protective sand filter should 
develop before an excessive amount of the fine material 
has entered the tile, after which only clear water will pass 
through the filter. 

Without the fiber-glass filter, many joint spaces are 
too large to permit the development of the protective layer 
of coarse material. This is probably true even though all 
joints touch at some point in their circumference. What the 
soil scientist classifies as sand, actually has a small particle 
diameter. 


Effective Particle Diameter of Sand 


Very Cte Oe 0.08 to 0.04 
Coarse sand ............... 0.04 to0.02 inch 
Medium sand . 0.02 to0.01 inch 
Fine sand - eile cana 0.01 to 0.004 inch 
WES TO SIO iain 0.004 to 0.002 inch 


inch 


Summary 


Silting of tile drains is a serious problem in many fine, 
sandy soils. Covering the tile with organic material such 
as hay, straw or corn cobs has been only partially successful. 
The experiment reported in this paper was to determine 
the effectiveness of a thin filter or screen made of rein- 
forced glass fibers placed around the tile. 


a 


— £ 


Fig. 2 Test plots consist of two monolithic reinforced concrete 
tanks, 11 by 11 ft and 32 in. deep. A pit between the tanks for 
metering equipment is 3 ft wide and 5 ft deep 


The soil used in these tests was a disturbed soil. Since 
this is a sandy soil, disturbing it did not appreciably change 
the structure. Neither would the rate of free-water move- 
ment through it be seriously altered. 


Rate of Silting. The average of three tests running for 
88 days showed the silt accumulation in the bare tile to be 
3.49 times greater than in the filter-protected tile. 


Rate of Water Discharge. The rate of discharge from 
the fiber-glass-protected lines was 1.70 times greater than 
from the bare tile lines. (The average of the first three 
tests had 75 percent of the joint space protected. ) 

Silt Accumulation per Cubic Foot of Water Discharged. 
Each cubic foot of water entering the bare tile lines con- 
tained seven times more silt than a cubic foot of water 
from the fiber-protected lines (average of first three tests). 


Gute 


Tx 4 


coca ae 


Fig. 3 (left) Each test tank has three 4-in. tile lines laid 5 in. above bottom of tank. Tile are laid to a grade of 0.1 ft per 100 ft with 


nine 12-in. lengths and one 24-in. length of tile in each line. 


Fig. 4 (right) Tile lines are identical except that the tile in one tank 


are wrapped with fiber glass filters covering about 70 percent of the tile circumference 
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In Test No. 4 the filter was completely wrapped around 
the tile in one plot. The other plot had bare joints. In this 
test the filter gave almost complete protection against silting. 
The discharge from the filter-equipped plot was 2.26 times 
greater than from the bare-tile plot in this test. 


APPENDIX 


The glass-fiber mat used in these experiments was a porous, felt- 
like material composed of a jackstraw arrangement of individual 
filaments of glass fibers bonded into a uniform sheet with a thermo- 
setting resin. Physical and chemical properties of the glass mat 
were as follows: 


Type of glass — Lime-borosilicate 
Diameter of glass filaments — 0.00055 in. 

Type of binder — phenol formaldehyde 
Percentage of binder —18 

Weight of mat per 100 sq. ft. — 1.05 lb 

Nominal thickness — 0.020 in. 


The material is a product of Johns-Manville Fiber Glass Inc. 


. . « Rotary Tiller 


(Continued from page 603) 


basic tine shapes included in ths particular study, consider- 
ing the basic characteristics of rotor horsepower, traction 
horsepower, average horizontal and vertical forces, pulver- 
ization, dispersion of surface residues, chopping and wind- 
ing of surface residue, and the sub-soil condition. 

The operational conditions are indicated at the top of 
the chart. These particular conditions were chosen as being 
nearly ideal. In addition, typical tine shapes were used that 
are commercially available. The dotted lines show the range 
of rotor horsepower measured on several different makes of 
hoe and slicer tines. 


From an over-all standpoint, it is easy to see why the 
trend has been toward the increased use of hoe-shaped tines. 
The one factor that is not as favorable for hoe tines as for 
the others is with regard to the condition of the tilled sub- 
soil. The desired characteristics would be a loose, uneven 
subsoil, to insure a minimum sole effect for more thorough 
water penetration. 

The pick-type tines, while excelling in this subsoil char- 
acteristic, are not as desirable from a power standpoint, and 
have poor chopping and winding characteristics so far as 
surface organic matter is concerned. In addition, particularly 
at the lower rotor speeds, the pick tines (only the rigid type 
tested) do not lend to a smooth operating machine due to 
the high vertical forces. 


The slicer tines, while in general being as good as the 
hoe tines from a power-consumption standpoint, are not as 
desirable with regard to the degree of pulverization and 
their ability to chop surface organic matter, particularly 
when cultivating at shallow depths. 


Possibilities for Further Improvement 


The influence of rake angle on a basic hoe tine shape 
was investigated by building a series of hoe tines in which 
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the approach, sweepback, and bend angles were held con- 
stant and the rake angles were varied from 10 to 30 deg. 
Fig. 13 shows the influence on net rotor horsepower and 


' 
HOE TINE 
DEPTH - 24° wIOTH 
"0 700 FPM ROTOR PERIPHERAL SPEED 
SORENTO SILT LOAM 


PARAMETER INCREMENT OF CUT 
20 + WET noTOR He __ aa 4 120 
-—"———PULVERIZATION 


7 o 7 
° ° ° 
6 

ad ° 


. 
| 
| 
| 


WET ROTOR HORSEPOWER. 
AVERAGE LUMP OIA ~ INCHES 


on —— . | 20 
P 2° iwc TYPICAL 


RARE ANGLE - DEGREES 


Fig. 13 These curves show results of research on the hoe tine to 

determine optimum rake angle. It is interesting to note the 

optimum angle varies little over a wide range of increment cut. 

Bottom dotted line shows changes in rake angle, within ranges 
tested, has little effect on pulverization 


pulverization for an intermediate tine tip speed and over 
a wide range of increments of cut. It was not expected that 
the optimum rake angle would be nearly the same for all 
increments of cut. These data show that for all increments 
of cut, the optimum rake angle is around 15 deg for an 18- 
in. rotor diameter. 


Future work on exploring the influence of the other 
shape or angle factors may reveal other opportunities for 
similar optimum performance to influence future design. 


Summary 


A hydraulically controlled and actuated research vehicle 
and rotary tiller was developed to determine quantitatively 
rotor and traction power, rotor forces, and tillage charac- 
teristics of basic hoe, slicer, and pick tines. 


Hoe tines are over-all the best when operated at the 
lower tip speeds and intermediate increments of cut for 
best utilization of power, cutting and dispersing surface 
organic matter, and pulverizing the soil. 


This method of determining quantitatively the basic 
performance characteristics of tines for rotary tillers has 
resulted in considerable data that will lay the groundwork 
for future development directed toward making the rotary 
tiller means of soil preparation still more acceptable for 
gardening and farming. 
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Fig. 1 Location map of experimental watersheds: (1) Safford, Ariz.; 
(2) Albuquerque, N. M.; (3) Santa Fe, N. M., and (4) 
Colorado Springs, Colo. 


not only to estimate the expected peak rate of runoff, 

but for flood-routing purposes to synthesize the entire 
inflow hydrograph. In areas where few runoff data are 
available, the designer must resort to some method of esti- 
mating hydrograph characteristics from physiographic fea- 
tures of the watershed. This is particularly true in the 
southwestern area of the United States where such data are 
extremely scarce. This paper presents a method of hydro- 
graph synthesis developed especially for small arid land 
watersheds. 


The method involves (a) estimation of a characteristic 
lag time from readily determined watershed parameters, (6) 
use of the watershed lag time to predict the hydrograph peak 
rate for an assumed total volume of runoff, (c) synthesizing 
the entire hydrograph using the lag time, the estimated peak 
rate, and a standard dimensionless hydrograph. 


Development of the method is based on the analysis of 
rainfall and runoff records for 14 experimental watersheds 
in Arizona, New Mexico and Colorado (Fig. 1). The water- 
sheds were established in 1938-39 by the Soil Conservation 
Service (USDA), and the studies have been continued since 
1954 by the Agricultural Research Service in cooperation 
with the Soil Conservation Service and the agricultural 
experiment stations of Arizona, New Mexico, and Colorado. 


i. many hydrologic design problems it is necessary 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers at Santa Barbara, California, June, 1958, 
on a program arranged by the Soil and Water Division. 

The authors —R. B. Hickox, R. V. KEppeL and B. R. Rar- 
FERTY — are respectively, project engineer, Holmes and Narver, Inc., 
Los Angeles, (formerly project supervisor, SWCRD, ARS, USDA) ; 
agricultural engineer (SWCRD, ARS) U.S. Department of Agricul- 
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The Experimental Watersheds 


The 14 watersheds range in size from 11 to 790 acres. 
They are in four locational groups near Albuquerque and 
Sante Fe, N. M.; Safford, Ariz.; and Colorado Springs, Colo. 
All of the watersheds, except Colorado Springs W-I which 
has been cultivated for more than 50 years, are on arid or 
semiarid range lands at intermediate elevations (3500 to 
7000 msl). Mean annual precipitation is about 8 in. for the 
Albuquerque and Safford watersheds, and 14 in. for Sante 
Fe and Colorado Springs watersheds. Over one-half of the 
precipitation and nearly all of the runoff results from intense 
convectional thunderstorms in the June to September period. 

Runoff from each watershed is measured by a precali- 
brated triangular weir equipped with a water-level recorder 
giving continuous records of stage to 0.01 ft and time to 1 
min. Each watershed has one or more 12-hr recording rain 
gages and standard gages, and each watershed or group of 
watersheds has a weekly recording gage. The periods of 
record are from 9 to 16 years. Detailed watershed charac- 
teristics are given in Table 1. 
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for Small Arid-Land Watersheds 


A method of estimating hydrograph characteristics from 


physiographic features of a watershed under study 


TABLE 1. WATERSHED CHARACTERISTICS 


: 
Fd = ad | gah a s3¢ of Sa 3% sisX 
3 g we “pig Qeek Hue BEES PES 
= a <8 <38 Ase 8 Bas Ags Cover Soils 
, Safford, Arizona 
W-I 519 8.5 9.4 43 35 1690 9200 Shrubs-grass, Stony-sandy loam, 
10-20% moderate depth 
W-ll 682 12.4 19.7 70 19 1160 12300 Shrubs-grass, Stony-sandy loam, 
10-35% moderate depth 
W-IV 764 2.6 2.6 106 46 1640 4800 Shrubs, 15-25% Sandy loam, 
moderate depth 
W-V 723 14.7 17.7 55 19 1500 12300 Grass, 10-35%  Stony-clay loam, 
moderate depth 
Albuquerque, New Mexico 
W-I 97.2 16.5 17.2 100 9 1420 720 Brush-grass, Sandy-clay loam, shallow 
10-25% rock outcrops 
W-II 40.5 14.3 16.4 86 12 615 1790 Grass, 5-30% Fine-sandy loam, shallow 
crusted 
W-IIl 183.0 6.9 9.7 75 19 1210 1350 Grass-shrubs, Fine-sandy loam, shallow 
5-35% crusted 
Sante Fe, New Mexico 
W-l 50.0 9.9 10.4 89 16 680 2440 Grass-shrubs, Loam, shallow to 
25-35% moderate depth 
W-Il 790.0 4.3 5.4 42 41 1820 9180 Grass, 20-30% Clay loam, 
moderate depth 
W-Ill 51.6 18.9 19.4 143 7 880 620 Brush-grass, Sandy-clay loam, 
10-35% moderate depth 
Colorado Springs, Colorado 
W-lI 10.6 4.2 4.7. Cultivated 6 290 810 Cultivated Clay loam, deep 
W-Il 39.7 6.0 6.8 57 20 540 1720 Grass Clay loam, deep 
W-Ill 35.4 5.6 5.9 100 20 520 1810 Grass Loam, deep 
W-IV 35.6 8.4 9.1 180 12 720 1720 Grass Sandy loam to gravelly- 


Determination of Watershed Lag Time 

The term “lag time’ has been used in the literature to 
denote various time relationships between rainfall excess 
and runoff characteristics. It was found in this study that 
the least variable and most readily determined time param- 
eter was the time from the center of mass of a limited 
block of intense rainfall to the resulting peak of the hydro- 
graph. For the convectional thunderstorms causing flood 
runoff from the watersheds, there was little difficulty in se- 
lecting the intense rainfall block responsible for the runoff 
peak. The minimum duration of the block causing the peak 
varied, of course, with watershed size. Fig. 2 shows a typical 
rainfall intensity-hydrograph plotting from which lag time 
was measured. About 130 such plottings (consisting of 
several of the largest peak flows from each watershed) were 
made for determination of characteristic watershed lag time. 
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clay loam, moderate 
depth 


Correlation of Lag Time with 
Watershed Characteristics 

Snyder (1)*, using data from the Appalachian Moun- 
tain area, has related basin lag time (which he defined as 
the time from center of mass of rainfall excess to peak of 
the unit hydrograph) to watershed length parameters. Lins- 
ley (2) modified Snyder's equation and applied it to water- 
sheds on the western slope of the Sierra Nevada. The U.S. 
Bureau of Reclamation (3) has used channel slope in addi- 
tion to length parameters in estimating lag time. None of 
these combinations of watershed characteristics correlated 
very well with lag time for the 14 watersheds in this study. 
Therefore, multiple correlations of lag time with various 
combinations of watershed and channel slopes and lengths, 
drainage density, shape, and size were made. Of some 50 


*Numbers in parentheses refer to the appended references. 
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. . . Hydrograph Synthesis 


such multiple correlations, two were decidedly superior. 
These relationships are described in equations [1] and [2}. 


Ao-8 
Sa\/ DD 


0.61 


TK, 


[1] 


Where: 
T,.=lag time (time from limited block of intense 
rainfall to peak of hydrograph) 
A=watershed area 
S,=average landslope of the watershed 
DD=drainage density (total length of visible chan- 
nels per unit area) 
When length is in feet, area in acres, slope in percent, and 
lag time in minutes, K;= 106. 
Equation [1] gave a standard error of estimate of 10.1 
percent and a maximum deviation of 20.0 percent (Fig. 3). 


A-Wotershed Area (Acres) 
Sg Average Landsiope (%) 
D.D- Drainage Density 
(Feet of Channel 
per Acre) 


Log Time in Minutes (T,) 


Fig. 3 Correlation of lag time with watershed parameters 


In correlating lag time with watershed slope, it was 
noted that the slope of the half of the watershed having the 
largest average slope gave better correlation than did the 
slope of the entire watershed. This seemed to indicate that 
the steeper portion of the watershed may control the time of 
peak of the hydrograph even though rainfall excess occurs 
over the entire area. This gave rise to the concept of a con- 
trolling source-area for each watershed. The regression 
equation expressing lag time as a function of source-area 
parameters is: 


V Liat W va 


74K ———— 
S.a\/ DD 


{2] 


Where: 


L.,a=length from outlet of the watershed to center of 
gravity of source area 
W .a=average width of source area 
Ssa=average land slope of the source area 
DD=drainage density for entire watershed 


When length is in feet, slope in percent, and lag time in 
minutes, K2=23. Equation [2} was derived by considering 
the half of the watershed with the highest average landslope 
as the source area. Limited use of the equation in estimating 
lag times for larger heterogeneous watersheds indicates that 
the source area may be any important fractional part of the 
total watershed area which has distinctly greater slope or 
drainage density than the rest of the area. 
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Estimates based on equation [2} gave a standard error 
of estimate of 8.4 percent, and a maximum deviation of 12.6 
percent (Fig. 4). 
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Log Time in Minutes (T,) 


10 50 100 5,00 
Visa* Wea 
. SsaVD.D. 


Fig. 4 Correlation of lag time with source area parameters 


Equation {1} provides an estimate of lag time within 
practical confidence limits for reasonably homogeneous semi- 
arid rangeland watersheds up to about 1,000 acres in area. 
Very likely the size limitation is dependent on the character 
of rainfall and should be considered to be the upper limit 
of area from which the maximum runoff is expected to occur 
from rainfall excess over the entire area. 

The source-area concept, equation [2], gives a more re- 
fined estimate of lag time for watersheds which differ widely 
in physiographic characteristics in some major portion of the 
area from the rest of the watershed, or which are large 
enough so that maximum runoff may occur as a result of 
rainfall excess occurring over only a portion of the watershed. 


Correlation of Peak Rate — 
Volume Ratio with Lag Time 

Lag time was found in this study to be a major deter- 
minant of hydrograph shape, and it is logical to express the 
ratio of the peak rate of runoff (gp) to the total runoff vol- 
ume (V) as a function of lag time. Fig. 5 shows this corre- 
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Fig. 5 Correlation of peak rate-volume ratio with lag time 
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lation of peak-volume ratio with lag time. The regression 
equation ts: 
qr/V=K3/Tr [3] 

When gp» is in cfs, V in acre feet, and T, in minutes, 
K3=545. 

Equation [3} gave a standard error of estimate of 14.6 
percent with a maximum deviation of 29.0 percent. 

Equation [3} is useful in estimating peak rate of runoff 
for any total volume of runoff. The relationship of peak- 
volume ratio to lag time also enables utilization of very lim- 
ited hydrograph data for minor flows to predict peaks and 
estimate the hydrograph shape of much larger flows. 


Development of Generalized Dimensionless 
Hydrograph and Mass Curve 

For each of the 13 uncultivated watersheds included in 
the study, an average dimensionless distribution graph was 
prepared, using all suitable runoff hydrographs. The time 
base was made dimensionless in terms of the watershed lag 
time, and time increments of 20 percent of lag time were 
considered. The dimensionless distribution graphs for all 
watersheds were averaged, and a generalized dimensionless 
hydrograph and mass curve were computed (Fig. 6). The 


Q, Accumuloted Runoff ot Time T 
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Peok Rate 
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Fig.6 Generalized dimensionless hydrograph and mass curve 
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synchronizing and averaging steps were more easily accom- 
plished by working with distribution graphs rather than by 
working directly with hydrographs, since minor irreg- 
ularities in the hydrographs were smoothed in preparing the 
distribution graphs. Coordinates defining the generalized 
dimensionless hydrograph and mass curve are given in 


Table 2. 


TABLE 2. DATA FOR DIMENSIONLESS HYDROGRAPH 
AND MASS CURVE (Fig. 6) 

T/T, 4/4» Q./Q T/T, 4/4 Q./Q 
0 0 0 1.6 0.545 0.671 
0.1 0.025 0.002 se 0.482 0.707 
0.2 0.087 0.007 1.8 0.424 0.742 
0.3 0.160 0.020 1.9 0.372 0.773 
0.4 0.243 0.036 2.0 0.323 0.799 
0.5 0.346 0.063 22 0.241 0.841 
0.6 0.451 0.096 2.4 0.179 0.875 
0.7 0.576 0.136 2.6 0.136 0.900 
0.8 0.738 0.180 2.8 0.102 0.917 
0.9 0.887 0.253 3.0 0.078 0.932 
1.0 1.000 0.325 3.4 0.049 0.953 
1.1 0.924 0.400 3.8 0.030 0.965 
2 0.839 0.464 4.2 0.020 0.973 
1.3 0.756 0.523 4.6 0.012 0.979 
1.4 0.678 0.578 5.0 0.008 0.983 
1.5 0.604 0.627 7.0 0 0 
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Illustration of Method for Hydrograph Synthesis 


The following example will illustrate the method of 
hydrograph synthesis. Walnut Gulch experimental watershed 
No. 4, located near Tombstone, Ariz., has been selected for 
the example because it is within the size range and climatic 
region represented by the watersheds from which the 
method was developed. The measured hydrograph having 
the largest peak flow for the four-year period of record was 
used for comparison with a computed hydrograph. Perti- 
nent physical features for Walnut Gulch watershed No. 4 are: 


Area (A) — 590 acres 

Average land slope (S.) — 9 percent 

Drainage density (D.D.) — 93 feet per acre 

The average landslope was determined from a sample of 
slope measurements with an Abney hand level. Drainage 
density was determined by measuring the length of all 
drainage detail visible on an aerial photograph with a scale 
of 2 inches to the mile. Physiography of the watershed is 
relatively homogeneous; hence, equation [1} is used, which 
results in a value of 22.3 min for the lag time (T,). This 
compares closely with an average measured lag time of 24 
min for five of the major runoff events for this watershed. 

The next step is to compute, from equation {3}, the 
peak rate of runoff (¢,) for any assumed total volume of 
runoff (V). For a particular design application, V may be 
estimated from the assumed design storm rainfall volume 
and an estimated rainfall-runoff relationship, or a design 
storm runoff volume may be established directly. For this 
example, V =62.7 acre-feet, the actual measured volume of 
runoff for the storm of July 19, 1955, was used for a real- 
istic comparison of an actual and a computed hydrograph. 
Thus ¢p is computed to be 1530 cfs. The measured peak 
was 1425 cfs. Fig. 6, is entered with values of T/T, to 
obtain values of ¢/¢»p, enabling the computed hydrograph 
to be determined in its entirety with any desired degree 
of detail. The computed and measured hydrographs are 
compared in Fig. 7. 


WALNUT GULCH WATERSHED “4 
Hydrogreph of 7/19/55 
Volume of Runoff + 1.32" = 62.7 AF 


‘Ss 


° 10:00 10°30 


1100 


1130 
Time 


Fig. 7 Comparison of measured and computed hydrographs 


9:30pm ——Temdt- 


Discussion and Conclusions 
For the watersheds considered in this study, lag time as 
herein defined is the most significant time parameter in 
relating watershed influences to hydrograph shape. It was 
found that for a given watershed the rise time of the hydro- 
(Continued on page 615) 
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Fig. 1 A 35-mm camera with extension bellows. Note 
use of 16-mm movie lens in reverse position 


LL) em a preliminary research study of the devel- 


opment of a hay conditioner, numerous reports 

were examined, many of which dealing with hay 
crushing were found to be contradictory. The engineers 
were reasonably sure that crushing hay would result in faster 
drying, but they needed to know what really happened to 
the hay. That is, what happened to the structure and to the 
inside of the stem. These were questions that had to be 
answered prior to undertaking the design of a crushing unit 
that would be efficient, and yet result in gentle handling of 
the hay. They decided the best way to find out was to 
actually look at hay during the curing process. 


The company’s photographic department was called 
upon to undertake a study of legumes and grasses to see if 
they could record graphically the difference between crushed 
and uncrushed material. In order to get a better look, the 
photographic department decided to use photomacrography, 
that is, photography of low magnification (up to 50X) 
without the use of a microscope, in which the lens is ex- 
tended beyond its normal length to obtain the magnifica- 
tion. The following simple formula is used to calculate 
the magnification: 

M= v—f/f 
in which v=lens to film distance 
f=focal length of lens 
M=magnification. 


To give an elementary example of the application of the 
above formula, if v is 200 millimeters and f is 50 milli- 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 

The author — RoBert B. BARNICK — is supervisor of photog- 
raphy, Farm Equipment Research and Engineering Center, Inter- 
national Harvester Co. 


612 


Photography 
Solves 


Hay-Crushing Problem 


Robert B. Barnick 


Reaction of hay to crushing recorded graphically 


meters, then M will equal 3, or a magnification of three 
times. The lens may be extended through the use of bel- 
lows or extension tubes for the camera. 

For our photomacrographic studies, a 35-mm camera 
was used with an extension bellows and through-the-lens 
focusing (Fig. 1). The lens used was a 16-mm movie 
camera lens which was reversed to take advantage of an 
optical law which results in a sharper image when the lens 
is reversed. 

Vibration being a serious problem, since it too is magni- 
fied, we tried to make the camera, stand and sample to be 
photographed as integral as possible so as to reduce the 
effect of vibration. 

Our studies ranged from three to eight times magnifica- 
tion. Fig. 2 shows samples of crushed and uncrushed 
alfalfa. It will be noted that, in addition to cracks in the 
outer layers of the stem, the pithlike material in the center 
of the stem is compacted so that it can no longer hold 
moisture. This frothy material in the center of the stem 


can be likened to shaving lather which, as is known, holds 


moisture quite well. The crack in the stem allows the 
moisture to escape from the interior of the plant. 


We have found considerable variety in the characteristics 
of alfalfa depending on where it was grown, the time of 
year, and the amount of moisture received during the grow- 
ing cycle. The large, heavy-stemmed alfalfa of the South- 
west was found to crush very easily, while the second crop 
of midwestern alfalfa resists crushing. Our study led us to 
the conclusion that there is no stem of alfalfa that is 
“typical.” 

We found that crimping alfalfa also cracks the shell and 
breaks up the center structure of the stem, but only at 
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intervals. Clover and timothy behaved much like alfalfa 
during drying. Clover was found to be exceedingly juicy 
and to respond well to crushing (Fig. 3). Timothy has 
an insulating wrapper. This wrapper, however, tends to 
“unwrap’’ as the stem dries. 

With the graphic evidence of the reaction of hay to 
crushing, the engineers continued the design of the new 
crusher. Several designs of machines using different methods 
of crushing were tested and discarded. As a result of this 
development work, rubber rolls made from tire carcass disks 
were built and tested. After hundreds of hours of testing 
on a test stand (Fig. 4), these rolls were incorporated in a 
field unit. 

The rubber rolls have several advantages which make 
them ideally suited for a hay conditioner. They run quietly, 
they are self-cleaning to some extent, they resist damage 
from obstacles such as rocks, and they readily crush the hay 
the entire length. 

During the development of the crusher with tire- 
carcass rolls, additional photographic studies were made to 
support the evidence of the drying tests. A time-lapse movie 
setup was constructed using inexpensive materials and 
existing camera equipment. Fig. 5 shows this ‘‘homemade’’ 
time-lapse setup. The camera was focused on a piece of 
slide glass to register the image. The samples were then 
pressed against the glass. In the case of cutaways (cross 
sections) the sample was held in perfect contact with the 
glass so no moisture could escape. 

The foregoing indicates how photography proved to be 


Fig. 4 Crusher-roll test stand 
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Fig. 2 (Left) Crushed alfalfa at left and 
uncrushed alfalfa at right 


Fig. 3 (Below) Magnification of crushed clover 
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a useful tool in helping design, develop and market a hay 
conditioner. In addition to the record and promotional uses, 
the following other aspects of photography were employed: 

1 Time lapse was used to study actual drying. 

2 High-speed motion pictures (4,000 pictures per sec- 
ond) were used to study the action of the material as it 
passed through the rolls. (Some of these were later used in 
a promotional film.) Photos were used to assist in making 
the patent drawings. (These drawings were particularly 
difficult due to some compound curves which had to be 
clearly illustrated.) 

3 Color slides and movies were used to report the 
progress of the machine to management personnel, and 
photographs were used ‘to illustrate clearly problems to 
vendors. 

4 The engineering reports were illustrated with photo- 
graphs. 

5 Still photographs were used in promotional literature. 

Photography plays an important roll as a tool of engi- 
neering. Our engineers have come to lean heavily on 
photography to show them things they literally cannot see 
with their own eyes. It is true today, and will be even more 
so in the future, that photography is an indispensable en- 
gineering tool. 


Fig. 5 Time-lapse movie setup 
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INSTRUMENT NEWS 


Low-Cost 
Two-Channel Switch 
for 


Recording Potentiometer 


F. H. Buelow 


Member ASAE 


increasing the latitude of recording potentiometers 

(1, 2, 4)* The switch described here differs from 
the other methods in that it only doubles the capacity, while 
the others increase capacity by four to fifteen times. This 
switch includes a time clock for starting the recording cycle 
automatically, and is lower in cost than most of the other 
methods. The complete switch costs less than $100 for 
parts at current prices. Although alterations are made on 
the potentiometer to use the automatic switch, the potentiom- 
ete: can still be used in the normal way without the switch. 

The primary change to the potentiometer is the addition 
of a SPDT microswitch (Sw) as described by Hinkle (3). 
The microswitch is in the position shown in Fig. 1 during 
the recording of points 1 and 2, and in the opposite posi- 
tion for points 3 through 16 (for a 16-point recorder). 

Four wires connect the potentiometer to the automatic 
switch as shown in Fig. 1. The wiring inside the poten- 
tiometer consists simply of connecting the microswitch as 
shown and adding the wires to the plug connecting the 
potentiometer and switch. 

The automatic switch is constructed as a separate unit 
as shown in Fig 2. The time clock and all controls are 
located on the front panel. Thermocouples are attached to 
terminal strips on the rear panel. The 32 thermocouples 
(with a 16-point recording potentiometer) are connected to 
the potentiometer through two 32-point, single-throw, gold- 
plated contact relays (Ra and Ry). The relays are con- 
nected to the potentiometer with thermocouple wire through 
a 32-prong plug not shown in Fig. 1; thus it is possible to 
separate the potentiometer and switch simply by unplugging 
the power plug and the thermocouple plug. 

The thermocouple relays are controlled with a DPDT 
impulse operated relay, (R2) which also controls the two 


GS sce methods have been proposed and used for 


An Instrument News Contribution. Articles on agricultural 
application of instruments and controls and related problems are 
invited by the ASAE Committee on Instrumentation and Controls, 
and should be submitted direct to Karl H. Norris, instrument news 
editor, 105A South Wing, Administration Bldg., Plant Industry 
Station, Beltsville, Md. Approved for publication as Journal Ar- 
ticle No. 2382 of the Michigan Agricultural Experiment Station. 
The unit shown was designed and constructed for environmental 
studies in greenhouses by the horticulture department, Michigan 
State University. 

The author — F. H. BUELOw — is assistant professor of agri- 
cultural engineering, Michigan State University, East Lansing. 

*Numbers in parentheses refer to appended references. 


614 


TO TUBES | 


co 4 
PRINTER | 


RECORDER a 


| 
a 
| 
| 
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AUTOMATIC SWITCH 


Fig. 1 Wiring diagram for automatic switch and recording 
potentiometer 


S,—Main power switch in recorder 

S.—Chart drive switch in recorder 

S3;—SPST timer switch 

S,—DPDT push button channel 
change switch 

Ss—SPST channel lock switch 
(marked “automatic switch” on 
front panel) 


Sa—SPDT microswitch in recorder 
A, B—Channel indicator lights 
D—Bridge rectifier 
T—Transformer, 12-volt output 
R,—DPDT relay 
R,—DPDT impulse operated relay 
Ra, Re—32-point, gold-contact, 
single-contact relays 


indicating lights on the front panel to show which relay is 
closed. When the potentiometer printer power is off, both 
lights are off and both thermocouple relays are open. 


A switch (S3) is used to control the time clock motor. 
A DPDT pushbutton switch (S,) can be used to change 
the set of thermocouples (or channels) connected to the 
potentiometer. Normally, however, the channels will change 
automatically during the recording cycle. One channel can 
be locked in by opening switch S; (S; is marked ‘‘automatic 
switch” on the front panel). This switch will also inacti- 
vate the push-button switch, S4. 

For normal operation, the time clock is set to close its 
switch until between 19 and 31 of the points have been 
recorded (on a 16-point recorder). Switches S;, S;, and S5 
are closed. The time clock starts the printer and keeps it 
going through the first channel and part of the second. 
After the timer switch is opened, the microswitch keeps the 
recorder running until the end of the cycle. 

If it is desired to record only one channel intermittently, 
switch S; is opened, and the time clock is set to close its 
switch until 3 to 15 points have been recorded. 

In order to record two channels continuously, switches 


i 
0 80 100 120 1404 
scataimaaiiaialll 


The automatic switch on a potentiometer recorder 
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S; and Ss are closed, switches S2 and Ss are open. The timer 
is turned so that its switch is closed. 


When manual starting to record a certain channel is 
desired, switches S; and S; are closed. The timer is turned 
so its switch is open. The recorder is started with switch S2 
(the chart drive switch in the potentiometer). The channel 
may be selected with push-button switch Sy. The channel 
may be locked in by opening switch Ss. This procedure may 
also be used to record a channel between automatic record- 
ing times without turning off the time clock with switch Ss. 


The circuit is designed so that no power is consumed by 
the automatic switch during the idle portion of the record- 
ing cycle except by the timer motor. 
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. . . Hydrograph Synthesis 


(Continued from page 611) 


graph (time from beginning of runoff to the peak) varied 
between much wider limits than did the lag time. Rise time 
is frequently affected by the duration of rainfall excess and 
minor variations in rainfall intensity—whereas lag time is 
relatively independent of the rainfall pattern. Rise time 
varied from 74 percent to 145 percent of lag time for the 
individual watersheds in this study. The average for all 
watersheds was 102 percent. Accordingly the generalized 
dimensionless hydrograph was constructed with lag time and 
rise time equal. However, it may not be concluded from this 
coincidence that the time of rise of the hydrograph affords a 
generally satisfactory index of watershed influence on the 
hydrograph shape. The measured hydrograph of Fig. 7 
illustrates this point. The first portion of the rising limb of 
the hydrograph, from 9:38 p.m. to about 9:55 p.m., was 
caused by a minor burst of intense rainfall. That this por- 
tion is relatively insignificant in characterizing the overall 
hydrograph shape is indicated by the fact that only 8 per- 
cent of the total volume of runoff occurred during this 17- 
min period. The rise time of this hydrograph is 47 min 
compared with a measured lag time of 20 min. It is the 
latter time factor which is important in describing hydro- 
graph shape and its relation to watershed physiography. 

It should also be pointed out that lag time as defined in 
this paper does not correspond, except for very small water- 
sheds with extremely simple drainage patterns, to the 
classical concept of “‘time of concentration.’ For natural 
watersheds of any size and complexity of drainage, runoff 
water originating from the most remote portion may and 
usually does arrive at the outlet too late to contribute to the 
flood peak. Accordingly, lag time will generally be less 
than the time of concentration for a given watershed. 

For determination of lag time in the watersheds consid- 
ered in this study, it is evident from equations [1] and [2} 
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that the most important physiographic feature is land slope. 
All of the correlations involving channel slope were dis- 
tinctly poorer than those involving land slope. Where flood 
peaks are almost exclusively the result of cloudburst-type 
convectional thunderstorms, it is highly probable that runoff 
water moves off the watershed and into the main channel in 
the form of abrupt translatory waves. Momentum effects 
might be expected to predominate over channel resistance 
effects in this type of flow. Consequently, from theoretical 
considerations, one would expect land slope to be of more 
importance than channel parameters in determining lag 
time, as was found in this case. 

In equation [1] watershed area (A) provides an index 
of distance travelled, while in equation [2]} the width of 
source area (W’,,) and the length of source area (L,.) con- 
stitute a direct measure of travel distance. In both equations, 
the drainage density term (DD) provides a measure of what 
might be termed the hydraulic efficiency of the watershed 
i.e., the relative proportion of channel versus overland flow. 

Within the range of conditions encountered in the pres- 
ent study, the shapes of the dimensionless hydrograph and 
mass curve (Fig. 6), were found to be independent of rain- 
fall pattern and of soil and cover condition. 

Experience has shown that estimates of runoff volume- 
frequency relations made from short-period records may be 
transferred to somewhat dissimilar watersheds with much 
greater confidence than is possible with similar estimates of 
peak runoff rates. Conversion of such a volume estimate to 
a corresponding estimate of peak rate on the basis of a lag 
time and correlated estimate of peak rate-volume ratio for 
the specific watershed being considered results in a substan- 
tially better estimate of the runoff peak. 

The method of hydrograph synthesis presented is di- 
rectly applicable to uncultivated arid-land watersheds of 
such size that major floods result from single thunderstorms 
producing runoff from the entire watershed. The authors 
feel that in order to satisfy this restriction the limit on size 
should be about 1000 acres for most areas of the Southwest. 
Work is currently under way to test the validity of this 
approach for watersheds of much greater area. 
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CORRECTION 


The author of the article “Measuring Forces in Two or 
More Members with One Instrument” which appeared in 
the August issue of AGRICULTURAL ENGINEERING wishes 
to acknowledge that the technique was developed while 
doing research for the M.S. thesis at Purdue University 
under the guidance of Dr. J. B. Liljedahl and other staff 
members of the University. 
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. . . Research Challenge 
(Continued from page 599) 


to cut production costs, improve farm- 
ing efficiency, and find new markets. 
Let us consider some of these problems 
and the possibilities for solving them 
through basic research in the agricultural 
engineering sciences. 


Soils, Weeds, and Machinery 

We all know that the primary purpose 
of the farm tractor is to reduce the farm 
labor required to grow crops—and that 
it is highly successful in this respect. 
But tractors have brought other prob- 
lems that may be even more serious than 
labor from the standpoint of increased 
production in the years ahead. One of 
these problems is soil compaction. High- 
lug tractor tires are undoubtedly one of 
the most efficient soil packers in the 
world. Compacted soils interfere with 
root development and penetration, re- 
duce infiltration and storage of soil mois- 
ture, and encourage wind and water 
erosion. It is estimated that in California 
alone a million acres have gone out of 
production because of soil compaction, 
principally by heavy machinery and irri- 
gation. The problem is serious all over 
the country. 

Before we can develop improved 
tractors and other machinery used on 
the land, we must learn several funda- 
mental facts. First, we must learn more 
about the relationship of soil conditions 
to plant growth. We need to define our 
seedbed and rootbed conditions in terms 
of measurable properties of the soil sys- 
tem itself and not in terms of the ma- 
chines that create these properties. Then 
we must learn the effects on soils of all 
kinds of tires and tracks and the stresses 
they impose on the soil. And we must 
know the distribution of forces applied 
to various soils by tools of different 
shapes and materials. 

We found in land-forming studies in 
Louisiana, for example, that the land 
leveler, with its sharp-edged blade, com- 
pacts soil more than a big earth-carrying 
machine. Why is this? Is it a matter of 
point pressure and particle displacement? 
Is it different on heavy clay soil than on 
silty or sandy soils? What part does 
moisture, or the lack of moisture, play? 
These questions are involved not only 
in the use of land-leveling equipment 
but also in the use of such implements as 
the disk harrow, the disk plow, and the 
narrow-shank cultivator. They call for 
fundamental research in the physics and 
mechanics of soil particles. When we 
get the answers we need, we may even 
find that the limit to the pressure many 
soils will take—and still maintain their 
productivity—is a lot lower than we now 
assume. If this proves to be the case, we 
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will need to give much greater attention 
to the development of minimum tillage 
or other practices that we haven't 
thought of yet. 

In general, we have assumed that the 
soil must be plowed, and we concentrated 
on improving the plow. But we are 
learning that we don’t need to plow— 
at least not as much as we do now. One 
of the big reasons for plowing, as you 
know, is to control weeds. But we are 
far enough along in research to know 
the good potentials of chemical methods 
of controlling weeds. And we may find 
still other ways that are even more effec- 
tive and more economical. 

Many of you have had the experience 
of seeing land that had not been plowed 
for several years suddenly show a full 
cover of weeds when it was plowed, 
even though none of the weeds had 
grown on that land for a long time. 
You have probably wondered how weed 
seeds could stay dormant in the soil for 
so long—sometimes for 20 years or 
longer—and then, following the plowing, 
suddenly germinate. 

We now know—from basic research in 
plant physiology — that exposure to light 
in the plowing process, even though only 
for a few seconds, is responsible for 
triggering the germination. If we could 
find a way of making all the weed seeds 
in the soil germinate at once, in the 
dark, and then quickly kill the weeds by 
physical, chemical, or other means, we 
would be a big step ahead in our efforts 
to use our soils without damaging them. 
We can’t do it now, but the possibility is 
there. And to realize it will involve 
research in the engineering sciences as 
well as in the biological and physical 
sciences. 


Water Conservation 


Considering the nation as a whole, 
water—or the lack of it—may set the 
limit on crop production in the not-too- 
distant future. Although we have been 
doing irrigation research in this country 
for more than 50 years, we still don’t 
know how to irrigate without losing a 
large share of the available water. We 
used to flood the field because we wanted 
to get the water on in a hurry. In more 
recent years, we have tried to simulate 
rainfall by using overhead sprinklers, 
but we lose a lot of water through evap- 
oration, both before and after the water 
hits the row. 

If we could find a way to fog the 
water out—under the plant, close to the 
ground—so that the humidity in the im- 
mediate environment of the plant would 
slow down the transpiration rate, we 
would not only cut the loss from evapo- 
ration but could also use less water and 
still provide adequate moisture for good 
plant growth. A fogging system, es- 
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pecially if it were a continuous system, 
would be quite expensive today. And, 
of course, it might create some plant- 
disease problems. But the point is that 
we must consider all possibilities of mak- 
ing the most of our water supply. It is 
important now, and it will become an 
absolute necessity in the future. 


Application of Pesticides 

Some people call this the age of 
chemicals in agriculture. We use chem- 
icals in producing farm products, in 
processing and storing them, and in vari- 
ous phases of marketing. Let us think 
for a moment about the chemicals being 
developed to combat insects, diseases, and 
weeds. In light of the terrific losses to 
these pests, why are farmers not using 
more of the many pesticides now on the 
market? Among the main reasons are 
the cost of materials and application and 
the problem of residues. 

Today we use large amounts of active 
materials and larger amounts of water 
and other carriers, and we apply them 
without knowing precisely where they 
will land or how long they will adhere 
to the surface they hit. If we could learn 
more about spray droplets and dust par- 
ticles, and how to regulate their size, we 
might find ways to get better coverage 
and more effective control, with only a 
fraction of the pesticide necessary at 
present. In this way, we might be able 
to reduce both costs and residues. 

Here again the research problem in- 
volves particle mechanics. When we 
learn how to analyze and measure the 
physical forces and relationships that 
govern the movement of small particles, 
we should be able to control the deposi- 
tion of all kinds and forms of pesticides. 
We may also find that entirely new prin- 
ciples of application are involved—re- 
quiring equipment designs quite different 
from those generally considered adequate 
today. It will be largely your job, work- 
ing with scientists in other fields, to do 
the basic research necessary to bring 
these developments about. 


Controlled Environment 
and Automation 

In the past, we have assumed that our 
livestock must be adapted to the prevail- 
ing environment. Today our point of 
view is changing. Engineering research 
is showing that we can also adapt the 
environment to the animal. This will 
certainly give us more leeway in develop- 
ing more productive and practical live- 
stock enterprises for the future. For ex- 
ample, in moderate climates we may 
want to adapt animals to the environ- 
ment. But in areas where climatic con- 
ditions range from one extreme to the 
other, it may prove more feasible to sup- 
plement genetic adaptation with con- 
trolled environment. 
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A few farmers, as you know, are 
already going in for partial environ- 
mental control, especially for pigs and 
chickens. The movement now getting 
under way to assemble large dairy herds 
into “cowpools” may be a trend that will 
be followed by beef cattle and sheep pro- 
ducers. We may find that environmental 
control will be essential for best results 
in these operations. 

I am convinced, however, that before 
livestock production under controlled 
environment can be adopted on a broad 
scale—and with fair assurance of success 
—we must know a lot more about the 
situation than we do now. We have 
made only a start, for example, in learn- 
ing what the environmental requirements 
are for sustained high output, good 
reproduction, and efficient use of feed. 
We must know the upper and lower 
limits of temperature and humidity, the 
proper rate of air movement and ven- 
tilation, and the space required for the 
well-being of each animal. 

Furthermore, the internal environment 
of the animal must be considered, as 
well as the external. Disease, parasites, 
rumen organisms, and inherited suscepti- 
bility to disease are all part of the inter- 
nal environment. What are the interre- 
lationships between these things and ex- 
ternal conditions—heat, cold, wind, or 
humidity? We don’t know, for example, 
exactly how respiratory diseases are 
affected by changeable weather. How 
can animals crowded together over ex- 
tended periods be protected from one 
another in order to prevent disease? 
Mainly because of this problem, hog 
producers are not yet sold on pig 
hatcheries. 


Controlled environment in livestock 
production will certainly call for wider 
use of automation. And here again we 
need more fundamental information. 
We need to go beyond the principles 
already being applied by industry and 
develop new approaches to automatic 
handling and care of animals on farms. 


We have made good progress, for ex- 
ample, in developing automatic equip- 
ment for mixing and delivering feed con- 
centrates. But we haven't yet learned 
how to handle roughages automatically. 
Tomorrow's farmers won't be satis- 
fied with hay in the mass or in the 
bale. There are indications that we may 
be able to put it in the form of large 
pellets or wafers. This one development 
could revolutionize hay harvesting, han- 
dling, and feeding operations. Storage 
space required would be only a fifth or 
sixth of that required for long or 
chopped hay and half to a third of that 
needed for baled hay. Transportation 
costs would be less, and hay wafers 


would undoubtedly be more adaptable 
to automatic handling. 

Much of the work in livestock pro- 
duction involves handling individual 
animals—for example, in administering 
drugs. I believe that we should begin 
thinking about the possibility of man- 
aging our farm animals in ways that 
will permit us, in many more instances, 
to take care of them as groups. 


New Sources of Energy 


I have mentioned only a few of the 
problems agricultural engineers must 
help to solve if we are to meet the needs 
of the future. I could just as easily have 
selected others. I could have spent the 
entire time, for example, on the single 
topic—energy. Some people believe that 
the free world’s supply of coal and oil 
will be exhausted within the next cen- 
tury—that atomic energy is our hope for 
the future. They may be right. I believe, 
however, that there are also immense 
possibilities, particularly for agriculture, 
in the field of solar energy. I am con- 
vinced that we can find practical and 
economic ways to use more of the power 
of the sun in producing and processing 
agricultural commodities. 

I believe also that we can make more 
use of the energy of rain water. Think, 
for example, of the energy that is lost 
every time it rains. In studies at a North 
Central erosion station, we found that 
the energy in the average annual rain- 
fall was about 45 million foot-pounds 
per acre, or nearly twice the energy used 
in plowing. In minimum tillage, we are 
learning that rain can supply some of 
the energy for smoothing the soil that 
we now get from the disk harrow. An 
additional dividend is better absorption 
of water by the soil and reduced ero- 
sion. We must analyze all our produc- 
tion practices to see if we cannot use 
this free energy to our advantage. 

There is still another and different 
aspect of energy use in agriculture that 
deserves more research attention. This 
is the use of the various frequency bands 
of electromagnetic energy, all across the 
spectrum from low-frequency electric 
waves to cosmic rays. We are beginning 
to see potentials of some of these radia- 
tions for such diverse applications as 
controlling insects in stored grain, at- 
tracting insects into traps set up in the 
field, and treating seeds to improve 
germination. There surely must be many 
other applications of electro-magnetic 
energy that could prove beneficial to 
agriculture. 


In closing, I want to emphasize a 
point which, I am sure, has been implied 
in many of the other discussions at this 
meeting. My point is this: Today’s agri- 
cultural engineer no longer fits the defi- 
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nition, given in 1904 by a group of 
educators, as one who lays out farms, 
designs and constructs farm buildings 
and works, and makes and uses farm 
implements. A better definition today 
would describe the agricultural engineer 
as one who establishes new fundamental 
principles and basic requirements, and 
from these determines the techniques 
and specifications for particular appli- 
cations of engineering to agriculture. 

The complexities of modern research 
require each of you to be a highly 
trained specialist in your own field, with 
a workable understanding of all the 
other sciences and technologies funda- 
mental to agriculture. You must apply 
your knowledge not only at the point of 
primary production, but also at the 
points involved in supplying goods and 
services to the farm, maintaining com- 
fortable and healthful living and work- 
ing conditions for rural populations, and 
facilitating the processing, storing, and 
marketing of farm commodities. 

In accepting this research challenge, 
you have cut out quite a job for your- 
selves and for those who come after you. 
I am convinced, however, that, given the 
support and cooperation needed, you 
will fulfill your responsibilities, to the 
honor of your profession and the benefit 
of all our people. 


ee 
Committee Report—Evaluation 


of Farm Structures Programs 


For several years the Farm Structures 
Division has had a committee at work 
evaluating the presentations at Struc- 
tures meeting sessions. The purpose of 
this evaluation is to upgrade program 
quality. Recent comments from the com- 
mittee members indicate that this objec- 
tive is being accomplished; the presen- 
tations are constantly improving. The 
following suggestions, to upgrade pro- 
gram quality, have been made by the 
committee: 

For the benefit of future speakers the 
most common criticism encountered is 
that visual aids are inadequate. Aids 
with too small lettering and too much 
on a single slide are often used. The 
publications of the Ethyl Corp., “Slides: 
Confusing or Clear” and “Make Slides 
Worthwhile” are good references to fol- 
low for top-quality slides. 

At almost every meeting mechanical 
difficulties with projection equipment 
have caused distractions. The person 
presiding should always be ‘sure the 
equipment is operable and that spare 
bulbs are available. 

In summary, the committee has found 
that the small things of the program 
make the real difference. When some 


small thing goes wrong, it ceases to be 
small. 
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Following are brief reviews of papers presented 
at ASAE meetings or other agricultural engi- 
neering papers of which complete copies are 


available. ASAE members may obtain copies 
of these papers without charge by returning 
order forms supplied upon payment of member- 
ship dues. Non-members, and members re- 
questing more than 10 copies, may purchase 
papers at 50 cents each to cover carrying 
charges from the American Society of Agricul- 
tural Engineers, St. Joseph, Mich. 


Electronic Flowmeters for Measuring 
Liquid Flow in Milk Pipelines, by R. H. 
Brown, associate professor of agr. eng., 
University of Georgia, Athens. Paper pre- 
sented at the Annual Meeting of ASAE 
at Cornell University, Ithaca, N. Y., June 
1959, om a program arranged by the 
Electric Power and Processing Division. 
Paper No. 59-306. 


This paper presents the metering problem 
of measuring milk-flow in a complete pipe- 
line milking system. The author points out 
that it is believed that quantity-type flow- 
meters would be best adapted to this appli- 
cation, and that since no electrical or 
electronic type flowmeters are available ‘or 
this meterinz need, efforts were made to 
design and test such a meter. He also states 
that ideas were worked out for three basic- 
ally different meters which utilized elec- 
trical or electronic transducers and which 
would measure weight rather than rate of 
flow, and he explains that pilot models of 
three meters were designed, constructed, 
and tested, both in the laboratory and in 
the milking barn, with the following oper- 
ating principles: Batch-type weigher, batch- 
type volumeter; batch-type volumeter, com- 
pensated; and continuous weigher. Al- 
though the meters performed satisfactorily 
in the field and their principles appeared to 
be sound, more development and refinement 
is required before they would be acceptable 
for general use in a testing program, ac- 
cording to the author. 


Drying Rate and Field Loss Compari- 
sons of Hay Harvesting Methods, by 
Morton M. Boyd, instructor, agr. eng., 
University of Massachusetts, Amherst. 
Paper presented at the Annual Meeting 
of ASAE at Cornell University, Ithaca, 
N. Y., June 1959, on a program arranged 
by the Power and Machinery Division. 
Paper No. 59-129. 


This paper deals with two effects of hay 
harvesting methods: The effect of method 
of field curing rate, and the resultant field 
losses for the various methods. Particular 
emphasis is placed on the use of the flail- 
type forage harvester for hay harvest and 
conditioning. Also discussed are additional 
tests that were made using a smooth-roll 
hay crusher. The author states that under 
good drying conditions the flail-cut crop 
dried most rapidly, with the crushed, 
crimped, and conventionally cut material fol- 
lowing in that order, and that an additional 
advantage of the flail harvester which ap- 
peared in the machine is capable of mow- 
ing and conditioning equivalent areas, com- 
pared to other methods, in considerably less 
time. Also mentioned is the fact that field 
losses were divided into two parts: Pick-up 
losses due to mechanical effects of condi- 
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tioning, and stubble losses accounting for 
the difference in height of stubble remain- 
ing after conditioning. Though the flail 
harvester produced rapid drying rates 
further research is indicated concerning 
possible methods for reducing field losses, 
according to the author. 


An Evaluation of Truss Design and 
Sidewall Anchorage, by Harold T. 
Barr, head, agr. eng. dept., Louisiana 
State University, Baton Rouge. Paper 
presented at the Annual Meeting of ASAE 
at Cornell University, Ithaca, N. Y., June 
1959, on a program aranged by the Farm 
Structures Division. Paper No. 59-414, 


An analysis of a survey made in South 
Louisiana, after the hurricane of 1957, is 
given in this paper. The most significant 
errors of construction in farm buildings 
found during the survey, according to the 
author, were: Rafters spaced 3 to 4 ft with 
only toenails holding rafters to plate or 
pole; purlins and girts too far apart and 
toenailed with 16d nails; a lack of bracing 
in all parts of the structure; no metal con- 
nectors were found on any of the buildings, 
which, it is believed, in some form or type 
would aid the building in withstanding 
storms at a relatively low cost; poles not 
set deep enough or back filled correctly (no 
correlation was found between depth of 
setting or condition after the storm) ; cor- 
rugated galvanized roofing nailed with two 
few, too short, and, many times, small 
headed nails with no lead or composition 
washers; and aluminum roofing applied 
with small head steel nails. 


Curing Rates, Field Losses, and Feeding 
Response with Crimped, Rolled, and 
Untreated Alfalfa Hay, by R. A. Kep- 
ner, J. R. Goss, J. H. Meyer, and L. G. 
Jones, respectively, professor of agricul- 
tural engineering, assistant agricultural 
engineer, associate professor of animal 
husbandry, and specialist in agronomy, 
University of California, Davis. Paper 
presented at the Annual Meeting of 
ASAE at Cornell University, Ithaca, 
N. Y., June 1959, on a program arranged 
by the Power and Machinery Division. 
Paper No. 59-132. 


This paper discusses the tests and studies 
made at the University of California, Davis, 
with two models of smooth-roll crushers 
and two crimpers, which included determi- 
nation of drying rates, field losses, and 
chemical analyses for all six cuttings of a 
four-year-old alfalfa field. Feeding trials 
with sheep were conducted, using hay from 
three of the cuttings. The authors state 
that these studies showed that curing times 
with either crimpers or smooth-roll crushers 
were usually two days less for conditioned 
than for unconditioned hay; that field losses 
due to mowing and conditioning exceeded 
those due to mowing without conditioning ; 
that crimped hay was lower in protein and 
higher in fiber than the rolled or uncon- 
ditioned hay; and that in feeding trials 
with sheep, the average gain per 100 lb of 
feed consumed was 15 to 20 percent greater 
with rolled hay than with crimped or un- 
conditioned hay. The authors also explain 
that field experience during these tests was 
too limited to yield much general informa- 
tion regarding operational problems with 
the conditioners. 


Frost Protection by Wind Machines and 
Heaters, by F. A. Brooks, A. S. Leonard, 
T. V. Crawford, and H. B. Schultz, re- 
spectively, agricultural engineer, spe- 
cialist-lecturer, assistant agricultural en- 
gineer, and associate specialist, Agricul- 
tural Experiment Station, University of 
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California, Davis. Paper presented at the 
Annual Meeting of ASAE at Cornell 
University, Ithaca, N. Y., June 1959, on 
a program arranged by the Power and 
Machinery Division. Paper No. 59-114. 


According to the authors of this paper, 
the use of blowers for winter frost protec- 
tion has been almost universal for citrus in 
California but not for spring frosts in 
deciduous orchards when the nocturnal 
temperature inversion is naturally weaker. 
This has led to the development of blowers 
equipped with burners to heat the jet. Field 
tests of blowers with heated jet both above 
tree tops and under the twig canopy show 
that the added heat decreases the area of 
moderate protection while increasing the 
temperatures very close in. Physical analysis 
of upturn in trajectory of a stationary, in- 
clined jet in a temperature inversion re- 
veals a natural level of vertical oscillation 
due to buoyancy and momentum, consider- 
ably below the propeller level in tower 
machines. This level would be raised if 
heat were added to the jet while the same 
heat if liberated throughout the orchard, as 
found desirable in practice, would lower 
the neutral level of jet trajectory. Deter- 
minations of downward eddy transfer of 
heat in stable air are not satisfactory but 
may be measurable in the near future by 
eddy correlation techniques developed in 
Australia. 


A force balance interpretation has been 
developed of the jet action against the in- 
flow tendency of surrounding colder air 
which shows how the machine operates to 
better advantage after modifying the tem- 
perature gradient of the nearby air. This 
probably explains the failure of a blower 
reported in Florida to regain its effective- 
ness after a shutdown of 35 minutes. This 
same logic also explains the advantage of 
multiple installation of machines except for 
the question of increased heat transfer 
downwards from overhead air by the forced 
increase in turbulence. This is such a com- 
plex problem that a fluid dynamics model 
tank has been constructed to permit con- 
trolled experiments of various possible 
machine arrangements. 


Evaluation of Flame Burner Design for 
Weed Control in Cotton, by L. M. 
Carter, R. F. Colwick, and J. R. Taver- 
netti, respectively, agricultural engineer, 
Cotton Harvesting Section, AERD, ARS, 
USDA, Shafter, Calif.; head, Cotton 
Harvesting Section, AERD, ARS, USDA, 
State College, Miss.; and agricultural en- 
gineer, University of California, Davis. 
Paper presented at the Annual Meeting 
of the ASAE at Cornell University, 
Ithaca, N. Y., June 1959, on a program 
arranged by the Power and Machinery 
Division. Paper No. 59-139. 


Flame cultivation is rated as an effective 
tool for mid- and late-season control of 
weeds in the growing crop after cotton has 
reached a_height of at least 4in. It is 
reported that a better understanding of the 
capabilities and limitations of the flame 
cultivator for weed control in cotton has 
been gained recently through correlated 
laboratory and field testing. These results, 
as mentioned in the article, are: that the 
effect of bed profile irregularities and de- 
sign and setting of flame burners have been 
found to be the principal factors in plant 
damage; that no differences in the Ark- 
ansas and Stoneville burners were found; 
that a single burner setting has shown good 
results for both burners; and that flame 
cultivation will control any seedling weed 
provided the application is made before the 
weed develops an extensive root and foliage 
system. 
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BEARING 


One in a series of technical reports by Bower 


For a tapered roller bearing to achieve 
maximum performance, i.e., maximum 
life and capacity under load, it must have 
true sphericity — a condition of bearing 
geometry which permits true rolling of 
the tapered rollers in the raceway. 


True rolling in tapered bearing elements 
is the result of maintaining a critical 
geometric relationship between the race- 
ways and the contact surfaces of each 
roller. True rolling is essential to maxi- 
mum performance. Without it, prema- 
ture bearing failure is certain. 


As engineers know, a tapered roller will 
describe a true circle when rolled on a 
plane surface. Jt will always roll in this 
one path precisely, without sliding or 
skewing. But to put true rolling to work 
in a bearing which can carry both heavy 
thrust and radial loads, it is essential that 
the rollers and the raceway have a true 


spherical radius, or sphericity. The draw- 
ing illustrates this condition. 


If each roller in the bearing were to be 
extended in length, while retaining its 
taper, it would form a cone, terminating 
at point “P”. All cones generated from 
all rollers would meet at point “P”, which 
is also the center of the hypothetical 
sphere shown. The surface of the sphere 
would touch all points on each roller’s 
head! 


In effect, then, each roller’s taper deter- 
mines the radius of a hypothetical sphere 


SPHERICITY — ESSENTIAL TO 
MAXIMUM BEARING PERFORMANCE 


When you require bearings, we suggest you consider 
the advantages of Bower bearings. Where product de- 
sign calls for tapered or cylindrical roller bearings or 
journal roller assemblies, Bower can provide them in 
a full range of types and sizes. Bower engineers are 
always available, should you desire assistance or advice 
on bearing applications. 


True rolling of tapered bearing elements depends upon 
maintaining a true spherical radius during manufacture. 


whose surface, in turn, determines the 
correct contour for each roller head. 
Only when these conditions are satisfied 
in design, and when they are rigidly held 
during manufacture, will true rolling 
take place. In the manufacture of each 
Bower tapered roller bearing, sphericity 
is held within extremely narrow limits by 
means of special Bower-designed preci- 
sion grinders. The consistent accuracy 
possible with these machines is one 
major reason why Bower roller bearings 
provide maximum performance under 
all speeds and loads up to the bearing’s 
maximum rating. 


BOWE be ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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Engineers Joint Council 
Offers New Publication 


In its expanding service to the nation’s 
engineers and its own member societies, 
Engineers Joint Council offers a new pub- 
lication, “Engineer.” This newsletter will 
bring together news emanating from many 
sources into a single, comprehensive digest 
for engineers. “Engineer” made its debut 
in September, and will be published at least 
nine times a year. EJC will accept subscrip- 
tions—without charge—from any individual 
member of participating engineering socie- 
ties who requests it through its office. To 
be placed on the mailing list to receive 
“Engineer” address Engineers Joint Coun- 
cil, 29 W. 39th St., New York 18, N. Y. 
(This is an added service to ASAE mem- 
bers and their opportunity to receive current 
information on over-all engineering profes- 
sional matters.) 


Fellowships 


Four Graduate Fellowships have been 
announced by the Foundation for Cotton 
Research and Education. The recipients are: 
Ivan W. Kirk, Lark, Texas; Joe E. Clayton, 
Tellar, Ark.; W. E. Seigler, Wagner, S. C.; 
and F. S. Wright, Grover, N. C. They 
began their graduate studies this fall. 


Drainage Conference — 
December 14-15 


The Mason City Brick and Tile Co. is 
again sponsoring the annual Drainage Con- 
ference, December 14 and 15, 1959, at the 
Hanford Hotel, Mason City, lowa. A pro- 
gram on “drainage progress” is being sched- 
uled, with speakers discussing the progress 
of equipment, drain tile, drainage plans and 
drainage structures. 


Seek Instrumentation Papers 
for 1960 Annual Meeting 


Papers are now being sought for an In- 
strumentation Session at the June 1960 
Annual Meeting. If you have a paper on 
an instrumentation development or appli- 
cation which can be prepared for presenta- 
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The ASAE Electric Utilization Research Conference Committee met September 3, at the Agricul- 
tural Engineering Laboratory, USDA Research Center, Beltsville, Md., to probe the needs in 
farm electrification research. The committee meets annually at Beltsville for this purpose and to 
review the work in progress. Chairman W. J. Ridout, Jr., reported that 14 of the 20 members 


of the committee were present. 


In attendance were (left to right) M. Conner Ahrens, (ARS) USDA; Lowell J. Endahl, National 
Rural Electric Cooperative Assn.; H. S. Pringle, Extension Service, USDA; J. P. Ditchman, General 
Electric Co.; Harold H. Beaty, University of Illinois; W. J. Ridout, Jr. (chairman), Electricity on the 
Farm Magazine; E. T. Swink, Virginia Polytechnic Institute; Price Hobgood, Texas A. and M. 
College; E. G. McKibben, chief, Agricultural Engineering Division, (ARS) USDA; B. C. Reynolds, 
State Experiment Stations Division, (ARS) USDA; Truman E. Hienton, head, Farm Electrification 
Branch, (AERD-ARS) USDA; J. C. Cahill, Detroit Edison Co.; M. O. Whithed, Edison Electric 
Institute; June Roberts, State College of Washington; (partially hidden) W. E. McCune, Texas 
A. and M. College; Dean L. Searls, Adams Electric Cooperative; S. P. Lyle, Federal Extension 
Service, USDA; and W. C. Wenner, Northwestern Rural Electric Cooperative. Ahrens, McKibben, 

McCune, and Lyle were guests of the committee. 


tion at this meeting, the title and author 
should be forwarded to K. H. Norris, Ad- 
ministration Building, Plant Industry Sta- 
tion, Beltsville, Md., prior to December 10. 
The Instrumentation Committee will review 
all titles at its meeting in December to set 
up the program for June. 


Dana Corporation 
Has New Division 


Announcement is made by John E. Mar- 
tin, president of Dana Corp., of the crea- 
tion of a new division to carry on the manu- 
facture of Rzeppa constant velocity univer- 
sal joints. It is known as the Con-vel Divi- 
sion and brings the number of such units 
and wholly-owned subsidiaries operated by 
Dana Corp. up to 12. The new division 
will remain in its present location in De- 
troit, Mich. Acquisition by Dana of the 
Rzeppa assets of Gear Grinding Machine 
Co. occurred in May, 1959. 


EVENTS CALENDAR 


October 19-22 — National Retail Farm 
Equipment Assoctation’s Annual Conven- 
tion, Philadelphia. Contact National Re- 
tail Farm Equipment Association, 2340 
Hampton Ave., St. Louis 10, Mo., for 
details. 


October 20-22 — Sixth Annual Conference 
on Lubrication, jointly-sponsored by the 
American Society of Lubrication Engi- 
neers and the American Society of Me- 
chanical Engineers, Sheraton - McAlpin 
Hotel, New York City. American Society 
of Lubrication Engineers, 5 N. Wabash 
Ave., Chicago 2, Ill., may be contacted 
for further information. 

October 20-22—Tenth National Conference 
on Standards, Sheraton-Cadillac Hotel, 
Detroit, Mich. Write to American Stand- 
ards Association, Inc., 70 E. 45th St., 
New York 17, N. Y., for details. 
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October 22-23—15th Annual National Con- 
ference on Industrial Hydraulics, Sher- 
man Hotel, Chicago, Ill., sponsored by 
Illinois Institute of Technology. For in- 
formation address Ray D. Meade, Con- 
ference Secretary, 3300 S. Federal St., 
Chicago 16, Ill. 


October 26-30 — Society of Automotive En- 
gineers, Inc. National Meetings for Fuels 
and Lubricants, Transportation, and Die- 
sels, Hotel LaSalle, Chicago, Ill. Contact 
SAE headquarters, 485 Lexington Ave., 
New York 17, N. Y., to obtain in- 
formation. 

November 16-18 — Structural Clay Products 
Institute's Silver Anniversary Convention, 
Greenbrier Hotel, White Sulphur Springs, 
W. Va. For further information contact 
SCPI, 1520 18th St., N.W., Washington 


6 DC. (Continued on page 624) 
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New Addition to Ag Engineering 
Building at N. C. State College 


Construction will begin soon on the new 
addition to the existing agricultural engi- 
neering building at North Carolina State 
College. The new addition will include an 
administrative unit, approximately 15 new 
offices for research and teaching personnel, 
and greatly expanded classroom, laboratory, 
and shop facilities. All agricultural engi- 
neering personnel, including extension, will 
be brought together in this new facility. 


Scholarships 


Two $200 ASAE scholarships have been 
awarded for North Carolina State College. 
The recipients are Clemon Elton Bass, Jr. 
and Robert Cooke. Mr. Bass, whose home 
is in Edenton, N. C., will enroll in agricul- 
tural engineering at North Carolina State 
this fall, and Mr. Cooke of Huntersville, 
N. C,, is a rising junior in agricultural 
engineering. These scholarships are spon- 
sored by the North Carolina Section of 
ASAE and are awarded each year to de- 
serving students in agricultural engineering 
science or technology. 

The first “Special Name” scholarship in 
agricultural engineering at North Carolina 
State College has been established and 
awarded for the 1959-60 school year to 
Shelton Young Adcock, a rising junior. 
This scholarship, known as the Surtman 
Foundation Scholarship in agricultural en- 
gineering, was made possible by J. R. 
Surtman, president of Carolina Ford Trac- 
tor Co. The recipient normally shall be a 
rising sophomore in the agricultural engi- 
neering science or technology curriculum, 
but since no suitable candidate could be 
found in the rising sophomore group this 
year, Mr. Adcock was selected on the basis 
of his scholastic achievement, his active 
participation in ASAE, and his need of 
financial assistance. The scholarship will 
provide $300 during the next school year. 

(Continued on page 624) 


1959 


+S ek ice gs ee a4. = a a liced ‘TT eee eS + ie ee a ee ee oe Ps er a . ee: L- - oa oS GE SR PR ee era as eo a 
io alae es . . rt : , ee del 02 BME gL TR a OR ere Li 5) ace 
‘ae . Siero — = Si te pet 
arene — 
eee ae 
i ee aoe 
ad eae : eae 
bes es © ieee 
ee Bee 
BERG pe He 
epic ‘ Rare 
sf am Electric Utilization Research C ion Committee M a 
wee ,. ectric Utilization Research Corporation Committee Meets aris 
es. CELE TE Sa ES y oe 
Bae i Beer Se ne me Sern. 7 nM ee 
7 a rte is ee AE. ah er “3 ‘ z ae : ed ee . Ug igs ae 
ae Ee A PE ‘ a a ae ee See, | 6a a 
ie Bocce. Va se ge Pe ae ee acd a ke Ww, | PP i me gee ee eh ee. 
ae ae be ss isha Saas Fat i; See mmm Rd Z ~-_ ” >. , 2:3 BK ae aPey LT wide ee 
4 F Ty ice es ee i: Aes Ng Oe Ty. ee fe, ela fem en ae 
oe \ USA oo ee a) 0 as eS Re ae re ee 2, as ee) eS © are: 
=o om pe TE a Oe NA Se ee” a 
oa m x Ue Pe | : Ps ae | rod a) en. ae. we ag 
a oe Naat te i a. Tee Nah Wis BP Er oy, ete , © oti ad “ ee 
ee a J, > * 2 gee es ve, ea _ - A atid 
i es eee i, ” ee rs my eS’ J < Bes 
oe ae ~\ Sa at " , 7 = F k Bey he 
Ae ene tena Maa Ese 
ae ae Pe AR en ee it, : i key! Ae 
is an 3 Sis, " a , ; — ee! 
oa (ite ts mn ie , : > 4 ee 4 
ao Le ST 1 er A i ae t ’ # sig = 
a acer aeons - TT EEE , ‘ : , : éi % _ ante 
Bees. ed M s . r ; ‘ ; j e ie Pos 7a 
pies ae, 2 it " : phi tO ae ee Barr eee 
al 3 - _ - at eee Svs 4 aie Car 8 ii ce Cea 
Seer 5 > Pie ees 4 ~~ | Soe an Bees i i 
soar Orig Bok 4 By ic ea fe * wel ak)... eke a Bers nia 
aye Se : — Seana i : ke erermemnae Si! 5 | at ee 
ab ae ean , = 5 eee ; eee Se 7S ee ‘oj ge 
2 ae . me) gar eA ; ; fA eer i * i 
aS Rae : joe "eed tt ‘ aa i <n aE  - is 3 ia Fg ea 
fo eet = Ta ee mi mi eee eet Pe i mt ee 
Poe: . te 23 sl 4 ik: ee a aba fae mo Bae 
ae ae es 7 GS eee i §: Ff Pe Aes a, A Bees: Sgn 
yess Bae RE ee en gs se , 2a ‘ Fo a ae Ba gophers ge oe 
et Hae hg ? Poko vi) Sioa aa ae r P : a ee : eres is 
Pie ree Re oa Pee gee Se l= 4 cat ts ( le Alem td 
ae — ) Sao . 1 a ne ae ie 
aA a ME eee es oo : oe ge? A gh ng ae 
ce ant po a & ee Miah Tay. = ‘ a ne ee ir a 
Maen ae - ee We assem eS ie’ a eee Se de ae ie 
ea é Pees 3 Add Ee aye il ee ee at ee ot 
Sere ss cin Se. . aiiendaenes © CoS ame ee ee ae PN ese ee ee eee ee 
atte ae Pudi eres: <a. i oe i. sis a es emer rs = os Ei cats hi: bog i 3 ee a 
ee ats i e a ae ae P init we F Bee Sess ~—s ee 
easy, | a 
y raee ‘ ‘a 
ee Bi “y Sate 
ae ae 
ta a 
Se oa ce ad 
Rs pae Mee Soe ie 
Weise eae ae 
ee ea ety so 
eee ee ls Fe 
ie ge a 
ae ee NGy 
ei Ata: 
er ake ¥ Re 
Pa ee me 
Tes Seana ne 
et Sry a eae: 
ih ee Bee) 
S oer é ee 
ee os _ 
adiers: ane 
ee a ‘ Lgl 
Apes ae ‘sea 
oneaeD: ee Bc 
eee ie ad Wee 
ae 4e 
recap Sha) de 
a ee ee 
en eae oy 
aa s Ea sae 
i iaketonss & ee 
es ane 
NP ae AS 
eee 1 
ees hohe _ 
Se Be age 
Sr en ire 
ina” pte 
He %. nie 
Saki hia ae wee 3 
ora Hh 
eg ber y 
oi Ae 
oye a hls 
ened aie 
ST aes iy cue, 
Sear ame a fea 
See ee eR : 
os (ieee - rghit mere 
bea Reh vest 
Sie ae eae ie 
Signe barat 
aes Pe a 
ae F aS 
Bs ns ge ee es 
Bh a ee “a 
ae 4 pekons oe 
Bact As YE? F ae ee 
oe apse ae 
Rees E ea 
pet oe Seni 
iPaper Ba 
Saal ey ee 
whee se. ee 
Andes ee Wis 
fer gee ee 
1 Te nana vary 
NE ae” ‘ = aera 
ey age  EeE———E—EeeEeE ea 
i Be : CaEC .2_HF{()j NN HHOHRHee#£2™}NNN]|)Hleleeeee—e—————_—aOOO“llooOqO*$"$=SoOS 6 i 
Cat ea 
‘ ; c en ee 
2S ie nS 
? eek 
ya B 
gk: ‘ 
Sa at be 
eee 
ec aeee ye 
Bs, Bah es 
Vide ie 
pate? ‘ . . oe 
Reais, ie 
ty ne Se 
Sa iy 
bees * ye 
Bar fr aie, mt 
ae oe Dee 
bela ae iog ee 
Maer ee bat 
ea Saale "we 
2 Phy, Sat es 
=) ih tee ee 
By S i peop 
a j ec . 
Sa oe ro 
1 F Rees a 
ee s 
a ee ee 
2 pi ci : a | 
es ket bes ae 
pee ay ep: 
£3 / ety ee a 
ms rae! ‘ 
ees i 
fee . 
Rey ey “ae 
hea ae 
Sp teal al 
es = ee | Rone 
rg he Es 
re Sha ee ine 
mh ee ia 5 ieee 
ON oe Beoes 
ig he Wie 
re pre hopes : , -_ - a 
Fe (oe 7 3 oo ee ee A eer - " “ e 2 . " pet: 
Se Sar hae a es ga ees eng ge ic pe ae Co a, ie: 1 eee fk = errs 79 | he) ae eA eo eet St eee Pe ae tl 
Abs eee Pd ee Ee a ce es eee ee : 7 eee Sepa! meh ee 
ACO Oe: REM ce een Yt as STL Fe Bee oy Sa eR rien ge », - Re ae ee eS ens Aa heh SES te <I 
Be oe eee eee |e cae r So eer, Samui eb eT eee SR ao” hat" eee 
cB jee AOR IES aR a eye Sees Bee ene le ee a oe he a: A 
nie oie am aki Bie oo Bos a er pine’ Bat 4 Se ee ee ae at. 
ee cones: eg wet ec &. eee Ck a ees Baka at Sie ee Ee | Lo a 9 cS te a Oe aH 
eecree: ant s. 2 Sawer || rahe es a Eni. ed agit See Ree aa a epee dees. amen TS ee ae 
Pie: see ee eae ees bo ae 37) Fn aa Bly yam ee se a I ee a cS be eet a ne 
eae ge eh. ee > Sa er Ve gd || ee ieee, Se Reg "Sa 1 Magee eee | Ree oe ic ae Ps ae Ser iy Bhi last ae 
Agate Og ee a ae ot a aes oe ee ae ea Sas 
Si aie ae aS Pe eee ee Oe a Bre WY, ei re Rs eve oa a S : gens ST oe Bee nce ou Soe 
5d AEG : . . , i es . aes Saar SS ae : ne ee) 3 icaee a) EO ee, oo ee 
eee ee “RNS 
3 { ee : 
it Gb pone : 


ee 
SPER 


= 


Tools of Production 


Farm buildings are more than shelters to protect against the elements. Farm 
buildings are production tools just as the tractor, plow, combine and manure 
spreader. Buildings—steel buildings—perform a necessary service in agricultural 
production. They are necessary for crop storage and processing, livestock 
housing and machinery storage. 


U. S. Steel has cooperated with many agricultural colleges and manufacturers 


of steel farm buildings in developing and demonstrating the serviceability and 
efficiency of steel farm buildings. As a result, structures with structural steel 


frame covered by galvanized steel roofing and siding sheets are now the accepted 
and preferred structure for grain storage, poultry and livestock housing, crop 
conditioning and crop and machinery storage. 

Two movies illustrating the use of steel farm buildings are available for your 
use when holding discussions on farm buildings. They are ‘“‘Steel Buildings for 
Better Farming” and “Barns for Better Dairying.”’ A special booklet, “Steel 
Buildings for Better Farming” is also available free of charge for your use. 

If you would like information on steel farm buildings, write to Agricultural 
Extension, United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


(iss) United States Steel 
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A NEW VOLTAGE REGULATOR WITH 
INTERCHANGEABLE POLARITY 


Autolite VBO Regulator 
eliminates need to select 
correct polarity ... protects 
against damage due to 


incorrect polarity. 


WORLD-FAMOUS AUTOLITE QUALITY INCREASES 
SALES APPEAL OF YOUR MANUFACTURED PRODUCT 


The exceptionally high quality of Autolite electrical 
products has been unquestioned for generations. Because 
of this, many of America’s largest manufacturers con- 
tinue to add sales appeal and dependability to their 
products by specifying Autolite equipment. The Auto- 
lite quality that these companies have come to expect 
starts in well-equipped laboratories and is backed by a 
highly skilled service organization whose facilities are 
available wherever dependable Autolite products are sold. 


SOLENOID 


TRACTION AND 
PUMP MOTORS 


LIGHT AND 
HEAVY DUTY 
STARTING 

MOTORS 


CENTRIFUGAL IGNITION FRACTIONAL 
GOVERNORS coms HORSEPOWER 
MOTORS 
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RELAYS AND 


SWITCHES VOLTAGE CIRCUIT 
REGULATORS BREAKERS 


DISTRIBUTORS 


AUTOLITE 


LISTEN TO NBC “NEWS ON THE HOUR" BROUGHT TO YOU BY AUTOLITE, MONDAY THROUGH FRIDAY, 7 A.M. TO 11 P.M. 


The VBO is a different regulator, insensitive to 
polarity, incorporating the best features of previous 
designs and with many new improvements. It is 
more rugged, more resistant to vibration, and it 
has better under-base insulation to reduce electrical 
creepage. Other Autolite quality features of this 
new regulator are: 


1. Either silver alloys or pure tungsten contacts 
are used—whichever is best for application. 


2. New design retains accurate calibration. 


3. Thermal metal hinges employed in place of 
magnetic shunt provide correct compensation 
at both extreme high and low temperatures. 


4. Contacts are attached directly to both the 
moving and stationary members on standard 
regulators, giving needed rigidity and elimi- 
nating reeds. 


And every regulator design is thoroughly tested in 
the Autolite environmental laboratories. Tem- 
perature tests range from minus 20°F to 200°F. 
Accelerated life-cycling tests run far beyond normal 
life expectancy. For further information on the new 
VBO Regulators, mail the coupon at right. 


ELECTRICAL PRODUCTS GROUP 
THE ELECTRIC AUTOLITE COMPANY, TOLEDO 1, OHIO 
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AUTOLITE ENGINEERS 
ASSIST CUSTOMERS 
IN THEIR DRIVE FOR 
PROVEN QUALITY 
AND LOWER COSTS 


Design engineers, purchasing agents and 
cost-conscious management men in all 
areas have been quick to take advan- 
tage of the new Cost Reduction Pro- 
gram announced by Autolite’s Elec- 
trical Products Group. 


In recent months Autolite Electrical 
Products Group engineers have traveled 
thousands of miles to assist customers in 
their new product development 
programs. 


Typical example of new service 


Typical of this service was the recent 
flight of Syracuse Division Chief Engi- 
neer Art Kaiser to a customer’s head- 
quarters in order to confer with engi- 
neers working on 1960 models. All it 
took was this customer’s “YES, we 
would appreciate having one of your 
engineers take a look at this” and 24 
hours later Mr. Kaiser was on hand to 
add his experience to this customer’s 
engineering staff. 


How you can take advantage of this service 


As a part of the new Autolite Cost 
Reduction Service, the Electrical Prod- 
ucts Group District Managers are at 
your service. They can tell you how 
Autolite can make available to you 
the skills and know-how of its 19 engi- 
neering and research laboratories, its 
manufacturing facilities, and its nation- 
wide service organization. They can 
help you with your cost reduction and 
product improvement programs. 


| 
1 THE ELECTRIC AUTOLITE COMPANY | 
| ELECTRICAL PRODUCTS GROUP - TOLEDO 1, OHIO 
| 
| Please send me further information on... 
l © Distributors (0 FHP DC Motors 
| © Pump & Traction 0D Generators | 
Motors (D Starting Motors ] 
| CO Relays, Solenoids, OC) Voltage Regulators | 
| — Governor Switches [) Oil-Filled Coils | 
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Michigan Section 


On Saturday, October 24, the fall meeting 
of the Michigan Section will be held in 
cooperation with the homecoming activities 
at Michigan State University. The meeting 
will be held in Room 116 of the Agricul- 
tural Engineering Building, and will open 
with a welcome by A. W. Farrall, head of 
the agricultural engineering department. 
Papers on making soils from sand; latest 
reports on a tomato harvester; and grain 
drying with solar heat will follow. The 
ladies program will include 10 o'clock 
coffee and a book review. Lunch for both 
members and their wives will be served at 
noon in the South Campus Cafeteria, after 
which they may attend the Michigan State- 
Indiana football game. 


Kentucky Section 


The Kentucky Section will hold a fall 
meeting at Mammoth Cave National Park 
on October 30-31. Friday evening, October 
30, has been designated for registration and 
get acquainted time. A group breakfast 
will be served on Saturday morning, after 
which members will hear an explanation of 
watershed projects covered by Public Law 
566. The remainder of the morning will be 
spent on a tour of the Mud River Water- 
shed. Families will be included at the 
luncheon which will be served at the Dia- 
mond Cavern Lodge. The business meeting 
will be held in the afternoon, followed by 
an explanation and a tour of Dr. Elwood 
Rawsey’s farm to observe an_ interesting 
swine enterprise. Cave tours will complete 
the afternoon's activities. 


Oklahoma Section 


The fall meeting of the Oklahoma Section 
will be held in Stillwater, December 4, 
1959. A well-rounded program that should 
be of interest to all members is being 
planned. Speakers will be limited in time 
to assure short, to-the-point talks and allow 
a maximum number of topics to be pre- 
sented. Topics will include: Planning and 
construction on the watersheds for up- 
stream flood prevention; machinery for 
conservation; materials handling and other 
topics of current interest. The program also 
includes an outstanding luncheon speaker 
and the election of officers for the coming 
year. For the sports-minded members, the 
Cowpokes of Oklahoma State University 
meet Baylor University the night of Decem- 
ber 4 at Gallagher Hall. Tickets for this 
basketball game can be obtained by writing 
to the Athletic Office, OSU Campus, Still- 


water. 


South Carolina Section 


The first summer meeting of the South 
Carolina Section was held at 4-H Camp Bob 
Cooper near Manning on August 27 and 28. 
The technical part of the program was short 
but interesting. H. E. McLeod, assistant 
professor of agricultural engineering, Clem- 
son College, gave a stimulating presentation 
of “Similitude in Agricultural Engineering 
Research” which was followed by an equally 
interesting and enlightening paper entitled 
“Mechanical Harvesting of Tobacco,” by 
W. E. Splinter, who is associate research 
professor, North Carolina State College. 
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ASAE MEETINGS CALENDAR 


October 22-23 — ALABAMA SECTION, Enter- 
prise, Ala. 


October 24—MICHIGAN SECTION, Michigan 
State University, East Lansing. 


October 30— KENTUCKY SECTION, Mam- 
moth Cave National Park. 


November 13-14—GEoOrRGIA SECTION, Geor- 


gia Center for Continuing Education, 
Athens. 


December 4— OKLAHOMA SECTION, Still- 
water. 


December 16-18 — WINTER MEETING, Pal- 
mer House, Chicago, Il. 


February 1-3 — SOUTHEAST SECTION, Birm- 
ingham, Ala. 


April 14-15 — Paciric Coast SECTION, Ar- 
rowhead Conference Center of the Uni- 
versity of California. 


June 12-16—ANNUAL MEETING, Ohio State 
University, Columbus, Ohio. 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


The third and final paper on the afternoon 
program was “Engineering and Hydrology 
Phases of Public Law 566,”’ capably handled 
by J. L. Aull, state conservation engineer, 
Columbia, S. C. Following the technical 
program was a short business session, after 
which everyone joined the recreational activ- 
ities, primarily swimming. Men and ladies, 
alike, were interested in the after-dinner 
address ““Why Nuclear Power,” by A. C. 
Thies, assistant to manager of production 
and transmission, Duke Power Co., Char- 
lotte, N. C. Mr. Thies pointed out the prog- 
ress made in power generation during the 
past twenty years and emphasized the im- 
portance of continued research aimed at 
producing more power, more efficiently in 
the future. On the morning of August 28, 
the men visited the giant Portland Cement 
Manufacturing Plant at Harleyville, S. C., to 
observe the cement manufacturing process. 


Pacific Coast Section 


Arrangements have been completed to 
hold the 1960 Annual Meeting of the Paci- 
fic Coast Section on April 14 and 15 at the 
Arrowhead Conference Center of the Uni- 
versity of California. This mile-high Cen- 
ter is located on the north shore of Lake 
Arrowhead, in the San Bernardino Moun- 
tains. There will be separate and concurrent 
technical sessions on soil and water and on 
agricultural mechanics (combining power 
and machinery, farm structures, and electric 
power and processing). Where strong in- 
terest is shown in some of these latter 
fields, further subdivision by interest may 
be arranged. 


Central Illinois Section 


The fall meeting of the Central Illinois 
Section will be held Thursday, November 5. 
The place is Sinorak, 1720 South Main 
Street, Bloomington, Ill., and the time for 
registration is 6:15 p.m., with the program 
scheduled to follow the 6:45 p.m. dinner. 
An educational and entertaining evening is 
planned, and Martin T. Ekovich, assistant 
state conservationist, SCS, USDA, will 
speak on the small watershed program in 
Illinois. Other program details will be 
announced later. Section members have 
been given an S-O-S (Stimulate-Our-Sec- 
tion) by the secretary, Gene Shove, to 
bring a guest to the meeting, and interest 
an acquaintance in ASAE membership. 
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.. » News 
(Continued from page 620) 


1959 Feed Production School 
and Small Mill Short Course 


The 1959 Feed Production School and 
Small Mill Short Course were held, respec- 
tively, Sept. 23 through 25, and Sept. 26, at 
the Continental Hotel, Kansas City, Mo. 
This year’s program featured ‘‘Pelleting” 
and included discussions on roughage pel- 
leting, pelleting complete rations, and re- 
lated pelleting subjects, as well as other 
pertinent subjects of interest. John B. 
Dobie, agricultural engineer, University of 
California, and an ASAE member, was in- 
cluded in the daytime session on Wednes- 
day, Sept. 23, his subject being ‘A Research 
Engineer Looks at Roughage Pelleting and 
Wafering’’; he also spoke on Wednesday 
evening on the technical aspects of research 
projects. The Small Mill Short Course on 
Saturday, Sept. 26, was designed to meet 
the needs of the smaller mill operator. Over 
800 students from various phases of the 
feed manufacturing industry were in atten- 
dance for the three-day school. John Wess- 
man, director of activities for the Feed 
Production School, and member of ASAE, 
reports that at least 22 ASAE members 
attended the sessions. 


... Events Calendar 
(Continued from page 620) 


November 18-20 — Sixth Annual National 
Electric Farm Power Conference, West- 
ward Ho Hotel, Phoenix, Ariz. For addi- 
tional information write to Inter-Industry 
Farm Electric Utilization Council, Inc., 
P.O. Box 577, Washington 4, D.C. 


December 2-4 — 46th Annual Convention of 
the National Warm Air Heating and Air 
Conditioning Association, Chase - Park 
Plaza Hotel, St. Louis, Mo. Detailed 
information may be obtained from the 
association headquarters at 640 Engi- 
neers Building, Cleveland 14, Ohio. 

December 7-11—Smithfield Show and Agri- 
cultural Machinery Exhibition, London, 
England. Further details may be obtained 
from British Information Services, New 
York Offices, 45 Rockefeller Plaza, New 
York 20, N. Y. 

December 14-15 — Drainage Conference, 
Hanford Hotel, Mason City, Iowa. For 
further details, contact R. L. King, P. E., 
Mason City Brick and Tile Co., Mason 
City, lowa. 

December 26-31—American Association for 
the Advancement of Science, 126th Meet- 
ing, Chicago. Section M (Engineering) 
will meet December 28-29. Section O 
(Agriculture) will meet December 28-31. 
Contact AAAS, 1515 Massachusetts Ave., 
N.W., Washington 5, D.C., for addi- 
tional information. 

December 28-31 — American Association 
for Advancement of Science, Section O — 
Agriculture, Exhibit Hall (South), Mor- 
rison Hotel, Chicago, Ill. Write to: 
Howard B. Sprague, Secretary, Section O, 
AAAS, Dept. of Agronomy, Pennsylvania 
State University, University Park, Pa. 

January 14-15 — Annual Cotton Production 
Conference, Memphis, Tenn., jointly- 
sponsored by the Cotton Mechanization 
Conference and the Farm Equipment In- 
stitute. Write to FEI, 608 S. Dearborn 
St., Chicago 5, Ill., for information. 


January 21-22—13th Annual Southern Farm 
Forum, Roosevelt Hotel, New Orleans, 
La., sponsored by the Agricultural Com- 
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BULLETIN 


As the Journal goes to press word 
has been received that George E. Pick- 
ard, professor of power and machinery, 
engineering department, 


agricultural 
University of Illinois, passed away on 
October 3, 1959. Further details will be 
carried in November issue. 


Ten ASAE Sections Meet 
Motion Picture Quota 


A total of ten ASAE Sections have com- 
pleted payment on their respective quotas 
for the ASAE motion picture fund. Latest 
to join the list of paid-up Sections are 
Connecticut Valley, Florida, West Virginia, 
and Southwest (including Baton Rouge and 
Oklahoma). Since the Baton Rouge and 
Oklahoma Sections are within the geo- 
graphical boundaries of the Southwest Sec- 
tion the latter absorbed the quotas of the 
first two Sections together with its own 
quota. Others reported earlier are Quad 
City, Washington, D.C., Pennsylvania and 
Tennessee Sections. In addition to meeting 
their quotas, the Quad City, Connecticut 
Valley, West Virginia and Southwest-Baton 
Rouge-Oklahoma Sections actually over- 
subscribed — one as much as 24 percent. 

Robert G. Morgan, chairman of contribu- 
tions from ASAE Sections, reports that over 


mittee of the Chamber of Commerce of 
the New Orleans area. For details write 
to SFF, P.O. Box 1460, New Orleans, La. 


January 25-28 — Plant Maintenance and 
Engineering Show, Convention Hall, 
Philadelphia, Pa. Clapp & Poliak, Inc., 
341 Madison Ave., New York, N. Y., 
will furnish additional information. 


January 25-29 — Stress Measurement Sym- 
posium, Arizona State University, Tempe, 
Ariz., sponsored by Strain Gage Read- 
ings. Further details may be obtained by 
writing to Peter K. Stein, Editor, Strain 
Gage Readings, 5602 E. Monte Rosa, 
Phoenix, Ariz. 

February 1-3 — Association of Southern 
Agricultural Workers, 57th Annual Meet- 
ing, Dinkler-Tutwiler Hotel, Birming- 
ham, Ala. For information write to C. E. 
Kemmerly, Jr., Secretary-Treasurer, Loui- 
siana State University, Baton Rouge, La. 

February 1-4— American Society of Heat- 
ing, Refrigerating and Air-Conditioning 
Engineers, Semiannual Meeting, and the 
Second Southwest Heating and Air- 
Conditioning Exposition, Memorial Au- 
ditorium, Dallas, Texas. To obtain de- 
tails contact ASHRA headquarters, 62 
Worth St., New York 13, N. Y. 

February 2-4 — Fifteenth Society of the 
Plastics Industry's Reinforced Plastics 
Division Conference, Edgewater Beach 
Hotel, Chicago, Ill. For additional in- 
formation write to SPI, 250 Park Ave., 
New York 17, N. Y. 

March 1-6 — 31st Salon International De La 
Machine Agricole (Agricultural Machin- 
ery Show), Paris, France. Additional in- 
formation will be furnished by the Com- 
mercial Counselor, French Embassy, 610 
Fifth Ave., New York 20, N. Y. 

April 18-20 — Seventh National Watershed 
Congress, Washington, D.C. Write to 
The National Association of Soil Conser- 
vation Districts, Service Dept., League 
City, Texas, for further details. 

September 6-16 — Production Engineering 
Show, Navy Pier, Chicago, Ill. Will run 
concurrently with Machine Tool Exposi- 
tion. Clapp & Poliak, Inc., 341 Madison 
Ave., New York, N. Y., may be con- 
tacted for complete information. 
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Will Brooks, plant manager, Illinois Farm Sup- 
ply Co., Springfield, Ill., and John B. Dobie, 
Dept. of Agricultural Engineering, University of 
California, Davis, were speakers at the recent 
Feed Production School held in Kansas City, Mo. 


85 percent of the total quota of $8,000 has 
been accepted in full or in part, and that 24 
percent already has been received at ASAE 
headquarters. Since the original target date 
was established as October 1, he urges those 
Sections that have not met their quotas to 
do so at their earliest convenience. 


Agricultural Enginering 
Dictionary Progressing 

During the past year much has been ac- 
complished toward the preparation of the 
Agricultural Engineering dictionary. The 
Agricultural Engineering Department at 
Michigan State University, East Lansing, 
with the help of many agricultural engi- 
neers throughout the country, is spearhead- 
ing the job. According to A. W. Farrall, 
head of the department, the dictionary is a 
nonprofit project with its only objective to 
make a worthy contribution to the agricul- 
tural engineering profession. The primary 
definitions for some 15,000 words and terms 
have been written to date and about 10 
percent, or 1500 of these, have been re- 
viewed by cooperating editors. Mr. Farrall 
states that, by their cooperation, these edi- 
tors, who are agricultural engineers in in- 
dustry and education throughout the United 
States, will make it possible to produce an 
authoritative book. 

It is hoped that all definitions will be 
edited early in 1960. In order that this 
might be done, however, additional cooper- 
ating editors are urgently needed. Any agri- 
cultural engineer, who is interested in edit- 
ing definitions in batches of 25 to 30 at a 
time, is invited to contact the Journal, 
AGRICULTURAL ENGINEERING, or the Agri- 
cultural Engineering Department at Michi- 
gan State University. 


Symposium Arranged for AAAS 
Section O — Agriculture — Meeting 


Section O (Agriculture) of the American 
Association for the Advancement of Science 
has arranged a Symposium program entitled 
“Germ Plasm Resources for Agriculture: 
Development and Protection” for presenta- 
tion at its annual meeting December 28 to 
31, 1959. The meeting place is Exhibit 
Hall (South), Morrison Hotel, Chicago, III. 
The symposium will consist of five sessions: 
I — Origin of germ plasm; II — Need for 
and utilization of additional sources — of 
germ plasm; III — Developmental programs 
in crops and livestock; IV—New approach- 
es to plant and animal improvement; and 
V — Perpetuation and protection of breed- 
ing stocks. A limited number of copies of 
the complete program may be obtained 
from American Society of Agricultural En- 
gineers, 420 Main St., St. Joseph, Mich. 
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Heavy-Gage Walls... 
Another reason why Armco Buildings 


are a better way to build 


Extra metal thickness! That’s one reason for the high quality 
and added durability of Armco Steel Buildings. 22-gage wall 
panels—up to twice as thick as ordinary metal building cover- 
ing material—assure long, trouble-free service. Armco Steel 
Buildings remain attractive, fire-safe and storm-tight with- 
out costly maintenance. 

The wide size range—more than 5,000 standard sizes — 
makes it easy to meet your specific needs. Clear-span widths 
range from a few feet to 100 feet. For the complete Armco 
Building story write for your copy of the ARMCO FARM 
BUILDING CATALOG. Armco Drainage & Metal Products, 
Inc., 7789 Curtis Street, Middletown, Ohio. 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division » The National Supply Company 
The Armco International Corporation * Union Wire Rope Corporation 
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BERS 


es 


Kendrick M. Hickman, assistant sales 
manager of Link-Belt Company's Ewart 
plant in Indianapolis since 1952, has been 
promoted to sales manager. He began his 
career with the company at the Ewart plant 
in 1927 and served in the Chicago and De- 
troit offices before returning to the _ in 
1946. He was appointed manager for agri- 
cultural sales in 1950. 


Lawrence H. Hodges has been pro- 
moted to a top position in central engineer- 
ing at J. I. Case Co. headquarters in Racine, 
Wis. He held the position of design and 
research engineer with the company at 
Rockford, Ill., from 1952 to 1955, when 
he was promoted to chief product engineer. 
Early this year he was promoted to works 
manager. 


Dale W. Turnbull, district representa- 
tive in Oklahoma and Kansas for Cater- 
pillar Tractor Co. since 1955, has been pro- 
moted to supervisor of wheel tractors and 
motor graders of the company’s product 
section of the Product Division. In his new 
position he will have responsibility for 
working with owners in assessing produc- 
tion of current machines and development 
of new equipment and attachments. Prior 
to 1955, he had been connected with the 
company’s Plains Sales and Sales Develop- 
ment Divisions. 


LeGrand Terry has been recently ap- 
pointed as eastern regional sales manager 


K. M. Hickman L. H. Hodges 

of the Mobile Hydraulics Division, Vickers 
Inc., Division of Sperry Rand Corp. His 
new responsibilities will include mobile 
sales supervision of a 24-state area from 
the midwest section of the country to the 
eastern seaboard. He has worked with 
mobile hydraulics products since joining 
the company in 1951 as an application en- 
gineer. Previous to his new appointment 
he was the Detroit office district manager 
of the company’s Mobile Hydraulics Div. 


Walter B. Schumacher has accepted a 
position with Aerovent Fan and Equipment, 
Inc., Piqua, Ohio, as a project engineer. 
He was previously connected with New 
Holland Machine Div. of Sperry-Rand 
Corp., as a designer. 


Julian L. Chalk, formerly with the fluid 
and power plant systems test laboratory of 
Chance-Vought Aircraft Inc., in Texas, as 
a hydraulic and pneumatic test engineer, is 
now associated with the Lakeshore Div., 
Bendix Aviation Corp., St. Joseph, Mich., 
as an engineer. 


Edward L. Stout, who recently finished 
a tour of duty with the armed forces, has 
accepted a position in the engineering re- 
search department of Ford Tractor and Im- 
plement Co., Birmingham, Mich. 


NECROLOGY 


Howard M. Railsback, director of ad- 
vertising for Deere & Company for 36 years 
prior to his retirement in 1953, died 
August 18 in Hackley 
Hospital at Muskegon, 
Mich. He had been 
vacationing at Mich- 
illinda, Mich., where 
he became ill and was 
taken to the hospital 
just a week prior to 
his death. Burial was 
in Moline, Ill, on 
August 21. He was 
74 years old at the 
time of his death. 
Following graduation 
from the University 
of Illinois in 1911, he 
joined Deere & Com- 
pany’s advertising department and became 
director of the department in 1917. He was 
responsible for the annual “John Deere 
Days,” which are staged by dealers each 
winter and under his direction, the com- 
pany’s bi-monthly farm publication, ‘The 
Furrow,” developed into an outstanding ad- 
vertising promotion in the farm equipment 
field. He had been a member of ASAE 
since 1918 and was made a Life Member 
in 1953. He is survived by his wife, Eve; 
a son, George; a daughter, Mrs. George F. 
Neiley, Jr. of Moline, Ill.; three grand- 
children, Cynthia, Timmy; and Nancy Nei- 
ley, and a brother, Fred, a Moline lawyer. 


Howard M. Railsback 
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John E. Nicholas, professor emeritus of 
agricultural engineering, Pennsylvania State 
University, died unexpectedly while vaca- 
tioning at Sagamore 
Beach, Mass., on Sep- 
tember 15, 1959. Pro- 
fessor Nicholas retired 
July 1, 1958, after 
serving on the faculty 
of Penn State for 
nearly 30 years. He 
received a B.S. degree 
in mechanical engi- 
neering from Lehigh 
University in 1915 
and an M.S. degree in 
mechanical engineer- 
ing from the Massa- 
chusetts Institute of 
Technology in 1926. 
He served as a mechanical engineer with 
Bethlehem Steel Corp. from 1915 to 1921 
and then served on the faculty of the Uni- 
versity of Illinois, Rice Institute, Massa- 
chusetts Institute of Technology, and Uni- 
versity of Minnesota before his appoint- 
ment at Penn State in 1929. His work at 
Penn State was concerned with the appli- 
cation of electricity to agriculture and he 
published more than 100 papers on his 
work. He was widely known for his re- 
search in the freezing of food, also on milk 
cooling. He had been a member of ASAE 
since 1932 and elected to the grade of Fel- 
low in 1951. He had been active in the 


John E. Nicholas 


D. W. Turnbull L. Terry 


Richard N. Fenzl advises that he is now 
on the staff of the department of irrigation, 
University of California, Davis. He for- 
merly held the position of assistant profes- 
sor of agricultural engineering at Cornell 
University. 


Douglas K. Moore has been transferred 
from his position of agricultural engineer 
for Collier Carbon and Chemical Corp., at 
Brea, Calif., to its district sales manager 
with headquarters in Hilo, Hawaii. 


Leslie E. Oglesby has been promoted 
and transferred by International Harvester 
Co. from sales promotion supervisor at its 
Jacksonville, Fla., district office to assistant 
district manager at its Atlanta, Ga., dis- 
trict office. 


Robert |. Paine recently became vice- 
president of Agri-Industries, Inc., a newly 
formed sales and engineering corporation, 
located in Wharton, Texas. The primary 
intent of this corporation is to furnish the 
farmer and the livestock feeder engineered 
grain storage facilities and automatic feed- 
ing systems. He formerly held a position 
as research engineer for the McRan Co. 


Ernest T. Smerdon has accepted a posi- 
tion as an associate professor in agricultural 
engineering at Texas A. & M. College. He 
previously was on the staff of the Univer- 
sity of Missouri as an instructor in the 
agricultural engineering department. 


Carl J. Turner, who has been assistant 
to the director at the South Carolina Ex- 
periment Station, Clemson, has been pro- 
moted to assistant director. Prior to his 
assignment as assistant to the director 
earlier in 1959 he was assistant agricultural 
engineer at the Station. 


John Peterson has accepted a position 
as instructor of civil engineering with the 
University Extension Division of The Uni- 
versity of Wisconsin. His duties involve 
handling of correspondence courses and on- 
campus engineering institutes. He received 
an M.S. degree in civil engineering from 
The University of Illinois in 1959. During 
1957 and 1958 he was an instructor in 
agricultural engineering at Kansas State 
College. 


(Continued on page 628) 


North Atlantic Section and had also served 
on many important committees at the na- 
tional, regional, and state levels. He also 
held memberships in the American Society 
of Refrigeration Engineering, American In- 
stitute of Food Technologists, American 
Society for Engineering Education, Society 
of Sigma Xi, and Gamma Sigma Delta, 
agricultural honor society. For many years, 
he had been a vestryman at St. Andrew’s 
Episcopal Church in State College, Pa. His 
wife survives, as do three sons, Richard C., 
East Lansing, Mich.; Dr. W. Channing, 
Bismarck, N. D.; and Bruce O., Harris- 
burg, Pa. 
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More zip...less slip... 


ogee Dig lift! 


Powertul IH tractors have the sure-traction 
and big hydraulic “muscles” to 
load and haul record manure tonnage 


Slam an IH tractor and its brawny loader into hard-packed 
manure to cram the fork full when others can’t. Feel how 
big power, big wheels, and balanced weight give you sure- 
traction even in slippery lots. Smooth, peppy IH engines, 
that seem to “‘see’”’ the load coming, power you through tough 
spots where others slow or stall. 


“Live” hydraulic power keeps raising loader fork as you 
clutch or shift to shorten the loading cycle. This high-volume 
hydraulic power gives McCormick® loaders tremendous break- 
away lift...helps you load big spreaders minutes faster. 
You power-steer your way in and out of tight spots and across 
deep ruts with one-handed ease. And faster tractor speeds 
and bigger-capacity McCormick spreaders help you spread 
tons more manure in a shorter day! 


qClean low sheds and tight corners easily with low-profile 

International® 240 Utility, and close-coupled McCormick No. 20 
loader. This rugged loader lifts 900 Ib...dumps fork clean at 
nearly 8-foot height. Tidy up quickly with handy rear blade. You 
control this blade precisely with Tel-A-Depth. 


Power-load a 95-bushel spreader in a hurry with this 
International 340 Utility tractor and a McCormick No. 34 loader. 
Even in cramped and muddy lots, IH power steering, 2-way control 
of bucket and boom, and optional Fast Reverser cut loading time 
way down to help you move tons more manure daily. 


Power-away your loading and hauling jobs fast with 
IH tractors and McCormick equipment to gain extra 
field time worth hundreds of dollars. See your IH 
dealer for more facts, and a good deal! 


MATCH YOUR PAYMENTS 
TO YOUR INCOME 


See your 
INTERNATIONAL 
HARVESTER 
® dealer 
International Harvester Products pay for themselves in use—Farm Tractors and Equipment 
... Twine ... Industrial Tractors and Equipment . . . Motor Trucks . . . Construction Equipment — 
General Office, Chicago 1, Illinois 
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Haul more loads in a day with faster transport speeds. Torque 
Amplifier drive gives Farmall tractors two road speeds. You can 
start a heavy load like this 95-bushel McCormick No. 31 spreader 
in 5th-TA, and when the load is rolling, instantly step up to 162 mph 
without shifting gears. 
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. . « Members in the News 
(Continued from page 626) 


William G. Searles, formerly senior 
designer with New Holland Machine Divi- 
sion, The Sperry Rand Corp., recently has 
accepted the position of chief engineer with 
Interurban Industries Division of Union 
Fork & Hoe Co., Indianapolis, Ind. 


Dalton S. Harrison, immediate past- 
chairman of the Florida Section of ASAE, 
recently has joined the staff of the Univer- 
sity of Florida, Gainesville, as an extension 
agricultural engineer. He formerly was with 
the Everglades Experiment Station at Belle 
Glade, Fla. 


i. O. Drew has been transferred from 
his position as an agricultural engineer with 
International Cooperation Administration in 


: yen? 2 
cts 


“ah 
Me M ri ; q i 4 


COLL PILS | os 
8 RBH AY 
2 eo 


—* 


sar ppacrre ie ez 


Strength with 
Light Weight 


for Heavy-Duty Work 


Ribbed construction, in ROCKFORD HE Over-Center CLUTCHES, 
Provides strength, without undue weight, to the clutch body and 


Beirut, Lebanon, to a new mission with 
ICA as chief agricultural engineering advisor 
in Karachi, Pakistan. He spent three and 
one-half years in the Beirut position and 
previous to that time was associate profes- 
sor of agricultural engineering at the Uni- 
versity of Georgia. 


Robert G. Holmes has been appointed 
midwestern representative for Acme Chain 
Corp. with headquarters in Chicago and 
will handle its entire product line in this 
area. Prior to accepting his new position, 
he had been midwest regional sales man- 
ager for Morse Chain Co. 


H. E. McLeod, of the agricultural engi- 
neering department of Clemson College, 
Clemson, S. C., recently has received a 
Ph.D. degree from Iowa State University. 
Presently he is teaching courses in Power 
and Machinery. 


Heavy Duty 
Spring Loaded 


4 


Heavy Duty 
Over Center 


pressure plate. Driving pressure is applied toward the outside 
of the facing to assure that ROCKFORD CLUTCHES will continue 
to pull their full rated load during their long service life— 
particularly in power take-off applications. The load is carried 
by teeth on the outside diameter of the facing member. While 
your power transmission control projects still are in the planning 


stage, it will pay you to consider how this ROCKFORD CLUTCH 
will provide added strength with less weight. 


SEND FOR THIS HANDY BULLETIN 
BD c--s dimensions, capacity tables and complete 
specifications. Suggests typical applications, - 


ROCKFORD Clutch Division BORG-WARNER 


1325 Eighteenth Ave., Rockford, Ill., U.S.A. 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 
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Warren E. Kruger, formerly an engi- 
neer with Caterpillar Tractor Co., is now 
connected with the U.S. Bureau of Recla- 
mation in Minot, N. D., as an engineer. He 
had been associated with Caterpillar since 
his graduation from Montana State College 
in 1954. 


Frederick L. Hotes is now connected 
with Engineering-Science, Inc., Oakland, 
Calif., as manager of the San Francisco 
area office and chief of the Land and Water 
Resources Development. He formerly was 
associated with Development and Resources 
Corp. of New York City. 


W. L. Sparkman, formerly an agrono- 
mist with Atlantic Land and Improvement 
Co. of LaBelle, Fla., is now assistant gen- 
eral superintendent of Dixie Lime Products, 
Inc., Ocala, Fla. 


Norman L. Slack, formerly a test engi- 
neer at LeTourneau-Westinghouse Corp., is 
now associated with the Tractor and Imple- 
ment Division of Ford Motor Co. as a pro- 
duct development engineer. 


Cornelius Chung-sheng Shih advises 
that he has accepted a position with Ala- 
bama Polytechnic Institute as an associate 
professor in the civil engineering dept. 
Prior to joining the API staff he was a 
graduate research assistant in agricultural 
engineering at Michigan State University. 


Charles W. Doering, formerly a proj- 
ect engineer with Minneapolis-Moline Co., 
has accepted a position with International 
Harvester Co. as project engineer. 


Raymond C. Mitzner recently has be- 
come associated with Douglas Fir Plywood 
Assn. of Tacoma, Wash., as an agricultural 
engineer. He previously was with Rilco 
Laminated Products Co., Inc., St. Paul, 
Minn., as an engineer. 


Richard L. Wawrzyniak is now con- 
nected with Farm Fans Division, Ewing 
Foundry, Inc. in Indianapolis, Ind. Until 
this recent change, he was an agricultural 


engineer with the Soil Conservation Service, 
USDA. 


Ellis S. Nestor, rural engineer with Vir- 
ginia Electric & Power Co., has been trans- 
ferred to the company’s Petersburg office. 
He will be engaged in industrial work 
rather than rural engineering in his new 
position. 


Easley S. Smith, assistant extension agr. 
engr., Virginia Extension Service, Virginia 
Polytechnic Institute, recently has completed 
graduate requirements for an M.S. degree in 
agricultural engineering. His thesis work 
consisted of a study of hay conditioners. 


J. P. Dail, Jr., former manager of Farm 
Equipment Dept., General Metals, Inc., 
Greensboro, N. C., has been named general 
manager of the same division. 


James C. Hansen has accepted a posi- 
tion as farm director of radio station KOMO 
in Seattle, Wash. He received a B.S. degree 
in agricultural engineering in 1959 from 
the State Coliege of Washington. 


M. J. Morgan has resigned from the 
agricultural engineering department of the 
State College of Washington to accept an 
overseas mission as an agricultural engineer- 
ing advisor with the Internal Cooperation 
Administration, in Khartoum, Sudan. 


Kenneth K. Barnes has accepted a posi- 
tion with the University of Arizona, Tucson, 
as professor of agricultural engineering and 
agricultural engineer in the agricultural ex- 
periment station. Prior to his new position, 
he was professor of agricultural engineer- 
ing, Iowa State College, Ames. 
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Whitney MSL Chain is lubricated for life 
m™ by oil-impregnated, sintered steel bushings 
| —an exclusive development of Whitney 
Research. With this development, Whitney 
solves a basic chain problem . .. more dam- 
age is caused by faulty chain lubrication 
than by years of normal service. Pressure 
and heat cause built-in lubricant to expand 
and flow from bushings, providing a con- 
stant supply of lubricant to every working 
(Circular 562), and 1959-1960 Spray Sched- part of the chain. When drive stops, bush- 
ules for Commercial Fruit Plantings (Cir- ings re-absorb oil, ensuring a permanent 
cular 544A). Co-operative Extension Serv- pea a oil supply for the life of the chain. By solv- 
ice, Agriculture and Home Economics, Uni- ing the lubrication problem, and because 
versity of Kentucky, Lexington, Ky. é of other important design advantages, 
Third Annual Progress Report of the Whitney MSL Chain outlasts conventional 
Farm Electric Utilization Project, by K. L. : : chain as much as 5 to 1 in severe operating 
McFate, project director. May 1959. Agri- environments. 
cultural Engineering Dept., The University 


of Missouri, Columbia, Mo. | : Cnitizal Anca | 


Wood Screws for Building Construction i ; PIN—Protective film of oil completely 
and Wood Products Assembly, by E. George 7 : lubricates the live bearing area between 
Stern. Bulletin No. 39, May 1959. Vir- p wos 


; : in and bushing, minimizing wear b 
aa % Wood Research reducing metal-to-metal contact. . 


Seed-Cotton Input Control for Gins, by t= a Y ™ Ss) 
A. C. Griffin, Jr. and O. L. McCaskill. Pro- : ' a Critical Anea 
duction Research Report No. 29. June is j PLATES—Whitney oil-impregnated 
1959. Price, 10 cents. Superintendent of |_| —_ Pie sintered steel bushings extend beyond 
Documents, U.S. Government Printing surface of inside plates to: act as lubri- 
Office, Washington 25, D. C. Fn ee . ; cated thrust bearings, control clear- 
Johnson Grass Control: A Farm and han? : dg : ance, and provide an oil cushion 
County Program. Progress Report 78. Agri- ere between plates, eliminating plate galling 
cultural Experiment Station, The University a > 3 and seizing frequently caused by mis- 
of Kentucky, Lexington, Ky. ed d), alignment of sprockets. 


Getting the Most Out of Frozen Foods 


Agricultural Aviation. Quarterly period- ’ a | : - 

ical. Subscription rate per year, $3.50. ; > Critical Anea s3 

European Agricultural Aviation Center, ia ‘ . 

le > Reachaineat 4, The Hague, Nether- a —_— : SPROCKET ENGAGEMENT — Oil 

ying aa ; re film on exterior surface of Whitney MSL 
: — Sintered Steel Bushings provides con- 

stant lubrication between sprocket teeth 

and chain. Whitney MSL Chain requires 


Farm Irrigation Structures: Plastic Film 
Ditch Liners, J. A. Corry and D. R. Fox. 


Bulletin. Agricultural Extension Service, no rollers, as the tough oil film on the 
University of California, Davis, Calif. a _ bushing surface provides smooth 
Farming on the Contour, by R. C. Hay if are ar engagement, cushions im- 
and B. A. Jones, Jr. Circular 806. Agri- See } f eile pact and reduces drive wear. 
cultural Engineering Dept., University of HL clan Ys ' me 
Illinois, Urbana, III. : _ Whitney oil-impregnated bushings— 
Experimental Irrigation of Ladino Clover- “id mat! a developed through continuous Whitney 
Grass Pasture, by G. E. McKibben, L. E. ; ee Research—are produced exclusively by 
Gard, R. J. Webb, H. A. Cate, and B. A. 2 a ee Whitney to assure MSL Chain users of 
Jones, Jr. Bulletin 640. Agricultural Engi- ——— A, ' highest quality and reliability. 
—— ee ee oe ae \ = : Inherent material characteristics of 
ee ug Whitney Sintered Steel Bushings, plus 
A Problem Analysis and Program for bushing configuration that provides 
Watershed-Management Research = rd eg fA , greater contact area between bushings 
wie Mey en omnes | AM) Sd in permit igh interference iy 
1959. Northeastern Forest Experiment Sta- 7. fl eae amg links and gives maxi- 
tion, 102 Motors Ave., Upper Darby, Pa. par. B i  y mum fatigue resistance. 


A New Concept in Sprinkler Irrigation, ; ie cet Controlled clearance between plates 
by G. M. McMaster. Progress Report No. = N promotes self-cleaning action. 
17. April 1959. ricultural Experiment - :' 
Station College of y since wae Guieate WHITNEY MSL CHAIN MEETS ASA STANDARDS 
of Idaho, Moscow, Idaho. All essential dimensions of Whitney Standard and Extended Pitch MSL 
Care of Household Electrical Equipment, Chain conform fully to ASA Standards, making it completely inter- 
by D. W. Works. Farm Electrification Leaf- changeable with any similiar pitch ASA standard chain, simplifying 
let No. 46. June 1959. Extension Division, specification for new equipment, or as a replacement for existing drives. 
College of Agriculture, University of Idaho, Whitney MSL Chain is carried in stock by Distributors in all parts of 
Moscow, Idaho. the United States, for prompt delivery. 
Proceedings of The First Japan Congress 
on Testing Materials. 147 pages. 1958. 
The Japan Society for Testing Materials, 


Kyoto, Japan. e 
USSR Patents and Inventions (English 
translation of Soviet Bulletin and Abstracts 
Journal). Published 24 times per year. CHAIN COMPANY 
Subscription rate per year, $150. Pergamon 


low ¥ : 4579 S. WESTERN BOULEVARD 
oo 122 E. 55th St, New York 22, | gq Subsidiary of Foote Bros. Gear and Machine Corporation CHICAGO 9, ILLINOIS 


* Maximum Service Lite 


Advanced Design is a Whitney Tradition 
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Beat your 
competition 
at their 
own game— 


3-hp ee 


specify “soma 
WISCONSIN heavy-duty 
air-cooled ENGINES 

for your power equipment! 


Model VR4D 


Choose from OEM-preferred power range 
for any job, machine, and weather 


Your toughest competitor can often be your best 
friend! Especially if his almost-identical but Wis- 
consin-powered equipment outworks, outlasts, and 
outsells your machines. 

His success shows that power makes the difference. 
It proves that you too can rely on Wisconsin air- 
cooled engines to improve the performance and 
service life of your equipment — and to increase 
customer satisfaction. 

Here’s why: Wisconsin engines are precision-fitted 
to give the most hp-hours of service with the least 
care. They furnish fast-starting, smooth-firing power 
in sub-zero cold or in 140° F. heat — and respond 
with load-lugging power to ease your equipment 
through sudden shock loads. 

Air-cooling eliminates up to 26 parts used on water- 
cooled engines. Your customers don’t have to worry 
about freeze-ups, dry-ups, scaling — nor about 
power failure due to wear, rust, leakage, or failure 
to service water-cooled components. 

And remember —. your customers can rely on more 
than 2000 authorized Wisconsin service stations for 
parts and service — anywhere, at any time. 

Take a tip from your competition — specify Wis- 
consin air-cooled engines for your power equipment. 
Sizes range from 3 to 56 hp — tailored to your 
needs — in 4-cycle single, two-, and V-type four- 
cylinder models. Get Bulletin S-237. 


CORPORATION 


MILWAUKEE 46, WISCONSIN 
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WISCONSIN MOTOR 


World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


6 7" wee 1 Be ee ee ee pe me =< Riya. 


One of a series 
Let's get clear on— 


WHAT ENGINEERS DO 


Simply stated, engineers apply the sciences 


to give people use of nature’s materials, forces. 


Scientists make it known. Engineers make it 
useful. 


Scientists split the atom; engineers design 
and build the atomic power plants. 


All science known would benefit nobody if 
not applied by engineers to manufacturing, con- 
struction, mining, agriculture or the generation 


of power. 


These are the great engineered industries— 
all based on scientific knowledge. 


Engineers plan, design, produce, maintain 
and operate. To repeat: Scientists make it 
known. Engineers make it useful. 


Engineers Joint Council 
29 West 39th St., N. Y. 18, N.Y. 


For information call Pennsylvania 6-9220 


mri nn ULL 


Who Should Join ASAE 


If any one of the following descriptions covers 
your present work: 


e Development, design, and application of 
farm tractors and implements and their 
components 


e Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 
ter conservation and use 


e Creating applications for electricity in farm 
practice and living — 


then you can derive much benefit from member- 
ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 
tion write 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 
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Literature listed below may be obtained 
by writing the manufacturer. 


Diesel Crawler Tractor 


Allis-Chalmers Mfg. Co., Construction 
Machinery Div., Milwaukee 1, Wis. — A 16- 
page bulletin (MS-1251) describing the 
company’s diesel-powered crawler tractor. 
Includes pictures, graphs, charts and other 
illustrations, including accessories designed 
and engineered for increasing the tractor’s 
versatility. Specifications are included. 


Force Control Switch 


Micro Switch Div., Minneapolis-Honey- 
well Regulator Co., Freeport, Ill.— An 8- 
page bulletin describing subminiature 
switches which are used in a line of force- 
control switches designed for automatic and 
accurate control of mechanical forces at 
various load points. 


Custom Steel 


Midvale-Heppenstall Co., Nicetown, Phil- 
adelphia 40, Pa. — A 24- page illustrated 
brochure entitled “Custom Steel Makers to 
Industry’’ is one of the latest booklets on 
the production of forgings and alloy steel 
for industry. 


Rubber Mounted Machines 

Koehring Div., Koehring Co., 3026 W. 
Concordia Avenue, Milwaukee 16, Wiscon- 
sin — An illustrated 12-page, 2-color catalog 
with a special section devoted to the rubber- 
mounted truck and cruiser chassis and upper 
machinery assemblies. A “standard equip- 
ment”’ section tells about pendant boom sus- 
pension, telescopic boom limit stops, auto- 
matic power boom lowering and torque con- 
verter drive. The “optional equipment” 
section includes jib boom extensions, power 
load lowering, third drum, and independent 
lighting plant. 


Processing Equipment Bulletin 


The Bauer Bros. Co., Springfield, Ohio — 
Processing equipment for various industries 
is described and illustrated in four-page, 
two-color bulletin No. 59. Equipment shown 
for use in pulverizing, fiberizing, granulat- 
ing and blending various materials includes 
hammer mills, double and single disc attri- 
tion mills, single and double roll crushers 
and magnetic separators. Cleaning, sepa- 
rating, dehulling, and delinting equipment 
for the oil milling and asbestos industries, 
as well as roasters, grinders, texturizers, 
cooling cars and tables, cleaners, classifiers 
and blanchers for use in nut and food proc- 
essing are included. Also contained are data 
on digesters, centri-cleaners, double and 
single disc refiners, pump-through refiners, 
and pressafiners for pulp, paper, and board 
mills. 


Chemical Loaded Molecular Sieves 


Linde Company, Div. of Union Carbide 
Corp., 30 E. 42nd St., New York 17, N.Y. 
— This new six-page, two-color, booklet ex- 
plains how chemicals are stored in molec- 
ular sieves, indicates the various established 
uses of this ability and the sorts of chem- 
icals than can be loaded, outlines a typical 
case history and shows how extremely vola- 
tile di-tertiary butyl peroxide was loaded to 
advantage as a catalyst in the manufacture 
of vinyl-containing silicone rubber. Also 
suggested, in general terms, are other uses 
for chemical-loaded molecular sieves. A 
questidnnaire through which additional data 
can be obtained is also included at the end 
of the booklet. 


(Continued on page 639) 
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Farm and Garden 
Implements are 


DIAMOND 


EQUIPPED for 


STAMINA—POWER 
—ECONOMY 


@ Specially designed transmissions, such as the one shown 
above for the Merry Mover, are equipped with Dramonp 
Roller Chain for full-torque power transmission, rugyed 
durability . . . operating economy. 

From self-propelled garden implements to heavy farm 
machinery, leading agricultural equipment builders specify 
Diamonp Roller Chain. When you need chain, specify 
Ditamonp. Traditional high quality assures long, trouble- 
free life. 


Your DIAMOND Distributor stocks roller chain in all sizes ... 
ready for immediate installation. Look in the Yellow Pages of 
your telephone directory under Chains or Chains, Roller. 


DIAMOND CHAIN COMPANY, INC. 
A Subsidiary of American Steel Foundries 

Dept. 616 + 402 Kentucky Avenue, Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 
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Handbook of Area Sampling, by John 
Monroe and A. L. Finkner. 64 pages. Pub- 
lished by Chilton Co., Book Div., 56th and 
Chestnut Sts., Philadelphia 39, Pa. $3.00. 

The threefold purpose of this book is: 
(1) to bring together the various definitions 
and procedures involved in the construction 
of an area frame; (2) to illustrate the use 
of the frame in drawing a random sample; 
and (3) to show the adaptability of the 
materials to several commonly used sam- 
ple designs. 


Sprinkler Irrigation, Second Edition. 
Edited by Guy Woodward. Cloth. 6x 9 in. 
400 pages. Copies may be obtained from 
Sprinkler Irrigation Association, 1028 Con- 
necticut Ave., N.W., Washington 6, D.C. 
$8.50 in the U.S., its territories and posses- 
sions, and $9.00 in foreign countries. 

This textbook is a compilation of the 
most recent authoritative information on 
sprinkler irrigation. It contains 210 pages 
of text, 65 pages of tables, 104 pages of 
illustrations, with 26 halftones and 119 
charts and graphs. 


Aluminum Construction Manual. 6x9 
in. 390 pages. Copies may be obtained 
from The Aluminum Association, 420 Lex- 
ington Ave., New York 17, N. Y. $3.00. 

This is a reference book written for 


engineers, designers, architects, and students 
concerned with the use of aluminum in 
stressed structures, and includes allowable 
load data for aluminum alloy 6061-T6. The 
contents are arranged in five parts: Part one 
gives dimensions, weights and properties of 
aluminum structural shapes; part two 
covers detailing practice and data on riveted 
and bolted connections; part three covers 
the material for beams and columns pro- 
duced in alloy 6061-T6; part four presents 
data on nine alloys which fulfill most struc- 
tural needs; and part five is devoted to 
miscellaneous reference data commonly re- 
quired by practicing engineers and designers. 


Symposium on Materials Research 
Frontiers. Cloth. 6 x 9 in. 48 pages. Copies 
may be obtained from American Society for 
Testing Materials, 1916 Race St., Philadel- 
phia 3, Pa. $2.00. 

The symposium was sponsored by the 
ASTM Administrative Committee on Re- 
search and the New England District Coun- 
cil of ASTM and was presented at the 61st 
Annual Meeting in Boston, June 1958. The 
following subjects are included: Tailoring 
the properties of materials; materials in the 
nuclear age; modern liquid fuels; new 
advances in physical metallurgy; and recent 
developments in glass research. 


1958 ASTM Proceedings, Vol. 58. 
1430 pages. Available at the American So- 
ciety for Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. $12.00. 

This volume, recording the technical ac- 
complishments of the American Society for 
Testing Materials for the year 1958, in- 
cludes reports and papers together with 
discussion offered to the society during the 
year and accepted for the Proceedings, to- 
gether with the summary of proceedings of 


the ASTM Gist Annual Meeting, listing by 
title and author the programs for each ses- 
sion. Included are 74 reports of technical 
committees and 51 technical papers and 
discussions, on a wide variety of subjects 
pertaining to research and testing materials. 
Also listed are all symposia and other spe- 
cial sessions published separately as Special 
Technical Publications, and all papers pub- 
lished in the ASTM Bulletin. An adjunct 
to the Proceedings is a Subject and Author 
Index to all papers published in any form 
by ASTM in 1958. 


Successful Technical Writing: Tech- 
nical Articles, Papers, Reports, Instruc- 
tion and Training Manuals and Books, 
by Tyler G. Hicks. 5% x8 in. 287 pages. 
30 illustrations. Published by McGraw-Hill 
Book Co., Inc., 327 W. 41st St., New York 
36, N. Y. $5.50. 

In this book, step-by-step guidance in all 
phases of technical, engineering, and scien- 
tific writing is given, for men who have 
never written before, as well as by estab- 
lished technical writers who wish to im- 
prove their skill. How to go about a writ- 
ing job is explained in detail; also, where 
to look for ideas, how to evaluate them, 
how to build an idea into an outline, how 
to write up the idea, and how to work with 
editors and publishers in getting the idea 
into print. In addition to sections on tech- 
nical articles, reports, papers and books, 
including textbooks and handbooks, it also 
gives material on military and industrial 
training manuals and industrial advertising. 
Much practical working information is in- 
cluded, as well as examples from actual 
published material. The book is arranged 
in a logical manner, starting with the sim- 


plest writing job and advancing to the most 
difficult. 


9O Roller Chain 


with 


DRY-O-MATION is drying in stor- 
age with supplemental heat added. 
It's the sure, safe way to accomp- 
lish perfect grain conditioning in 
the bin . . . automatically . . . with 
no handling. DRY-O-MATION saves 
time and money for the farmer 
...- makes him independent of the 
weather. He can harvest at the 
most favorable time; he can market 
when prices are best. DRY-O-MA- 
TION eliminates the hazards of 
fluctuating humidity . . 
uniform 


. assures 
conditioning of every 
layer of grain with no over-drying. 
If you want to learn more about 
why leading bin manufacturers 
offer DRY-O-MATION as standard 
equipment, write us. Fire-safe; 
Protected. 


———— 
DRY-O-MATION 


tiveness with gas burners like this. 


Electric, too. This 
is the new Electri- 
Con—the unitized 
automatic electric 
grain conditioner. 
Designed for Heat- 
Air-Power balance; 
weather 


DRY-O-MATION 
leads in method 
development and 
equipment effec- 


precision-manufactured to American Standard Specifica- 
tions by Japan’s largest and oldest chain manufacturer 


COST LESS FOR 
GUARANTEED 


TOP PERFORMANCE 


Large Nationally-Known Manufacturers of TRAC- 
TORS and FARM IMPLEMENTS are using DAIDO 
CHAIN in their products with great success, and are 
reducing their costs. 

DISTRIBUTORS with known reputation for selling 
only high quality products are supplying their users 
with DAIDO CHAIN for replacement, at money- 


saving prices. 


NEW YORK OFFICE 
220 Church Street 
New York 13, N. Y. 
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WHY NOT YOU? 
Write for Complete Catalog, Specifications and 


Samples. 


CHICAGO OFFICE 
327 South LaSalle Street 
Chicago 4, Ill. 
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NEW HOLLAND, PA., 
Again science rings the bell. At | H& 
recent demonstrations of New | ap 
fe Holland’s Model 222 Spreader, | spq@ 
im farmers were told for the first | Teg 
time about Cyclon-Action, New | tri 
Holland’s scientific ratio of 
apron, beater and widespread 
speeds. Also explained was 

i Techni-Pattern, the even dis- 
tribution of finely shredded ma- 

' terial which Cyclon-Action alone 
makes possible. / 


ee eR eS er ee Pg yy en a a eS oe a 


New Holland CycLton-Action Spreader, Model 222, is 
scientifically designed to shred finer and spread faster. 


NOW! CYCLOEN-ACTION 


brings science to spreading / 


Why is Cycion-AcTION important to agricultural 
leaders and advisers the country over? Here are the 
reasons: (1) It provides every farmer with a sound basis 
for scientific soil management—a uniformly fertile 
seedbed (Techni-Pattern), assuring increased yield 
after top-dressing or plowing; (2) it means finer 
shredding with lower power requirements. 

All of this is supported by additional features in the 
New Holland Model 222 Spreader. Extra-wide, extra- 
low box for easier loading. Full capacity —as measured 
by ASAE. No arch—easy to get under low overheads. 
Super-speed cleanout. Balanced widespread with ex- 
clusive heat-treated paddles that sledge-hammer blows 
won’t break. Tractor-Seat Controls, and an adjust- 


Diagram below explains how CyYcLON-ACTION, with its 
scientifically correct ratio of apron, beater and wide- 


CYCLON 
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able screw jack that makes parking quick and easy. 

New Holland Cyclon-Action Spreaders are built 
with special treated wood flooring —‘“‘Wood where 
wood should be!”’ Sides are treated steel —‘‘Steel where 
steel should be!’’ for maximum strength. 

The New Holland dealer nearest you will be glad to 
show you the various models. New Holland Machine 
Company Division of Sperry Rand Corporation, New 
Holland, Penna. 


Copyright, 1959, New Holland Machine Company Division 


si NEw HOLLAND 


"First in Grassland Farming" 


spread speeds, provides a uniform TECHNI-PATTERN 
(even coverage). Better seedbed —better crops! 


TECHNI-PATTERN . 
ES = 


633 
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RESEARCH NOTES 


Brief news notes and reports on research activities of special agricultural-engineering interest are 
invited for publication under this heading. These may include announcements of new projects, con- 
cise progress reports giving new and timely data, etc. Address: Editor, AGRICULTURAL ENGINEERING, 


St. Joseph, Michigan. 


Attend Fort Collins Meeting 


Norman C. Teter, Willis F. Edgerley, 
Richard H. Rule, W. Russell Parker, and 
Robert O. Gilden attended a meeting of the 
Western Plan Exchange Committee of the 
Cooperative Farm Building Plan Exchange 
at Fort Collins, Colo., July 13-17. 


The Committee, representing 11 western 
states and USDA's Agricultural Research 
Service and the Federal Extension Service 
reviewed progress in preparing farm house 
and service building plans this year and 
planned work for next year. 

Mr. Teter, nead of the section, Mr. Edger- 
ley, and Mr. Rule are in the Livestock Engi- 
neering and Farm Structures Research 
Branch of the Agricultural Engineering Re- 
search Division of ARS. Mr. Parker is a 
joint employee of the Clothing and Housing 
Division of the Institute of Home Eco- 
nomics of ARS, and AERD. All are sta- 
tioned at Beltsville, Md. Mr. Gilden is 
stationed in Washington with the Federal 
Extension Service. 


Liljedah! Transfers to Beltsville 


Louis A. Liljedahl, engineer of USDA’s 
Agricultural Research Service, has trans- 
ferred from St. Paul, Minn., to headquarters 
of the Agricultural Engineering Research 
Division of ARS at Beltsville, Md. 


His new work with the Crop Production 
Engineering Research Branch of AERD 


Single and tandem 
to 12,000 Ibs. 
capacity 


Write for further information « 


includes the development of pesticide appli- 
cation, tillage, planting, and fertilizing 
equipment. 

At St. Paul, he did considerable work on 
automatic tractor steering devices, on which 
he reported at the December 1958 meeting 
of ASAE, and on weed control. 


New Federal-State 
Publications Available 


Eight new publications prepared by 
USDA-State researchers are available, ac- 
cording to the Agricultural Engineering 
Research Division of USDA’s Agricultural 
Research Service. 

The titles and authors are: Lightning 
Protection for the Farm (USDA Farmers’ 
Bulletin No. 2136) by Harry L. Garver (re- 
tired) ; Rope on the Farm (USDA Farmers’ 
Bulletin No. 2130) by J. Robert McCal- 
mont; Seed-Cotton Input Control for Gins 
(USDA Production Research Report No. 
29) by A. Clyde Griffin, Jr., and Oliver L. 
McCaskill; Harvesting Blueberries Me- 
chanically, and Experiments in Harvesting 
Cherries Mechanically (reprints of research 
reports) by Scott L. Hedden, Harold P. 
Gaston, and Jordan H. Levin. 

A Brighter Future for Cotton (reprint of 
article) by Rex F. Colwick, and Pallet Bins 
for Harvesting and Handling Apples 
(Washington Agricultural Experiment Sta- 
tions Circular 335) by Stanley W. Mc- 
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Birney and Archie Van Doren. A new 
building plan description, Farm Cottage, of 
the Cooperative Farm Building Plan Ex- 
change (Miscellaneous Publication No. 
795) also is available. 

Farmers’ Bulletins 2136 and 2130 and 
Production Research Report No. 29 may be 
obtained from the Information Division, 
Agricultural Research Service, U.S. Depart- 
ment of Agriculture, Washington 25, D. C. 
The reprints are available from the Harvest- 
ing and Farm Processing Research Branch of 
AERD at Beltsville, Md. 


Stations Circular 355 is available at the 
Washington Agricultural Experiment Sta- 
tion, Pullman, Wash. Miscellaneous Pub- 
lication 795 may be obtained from the 
Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington 25, D. C., 
for 5 cents. 


Ahrens Now Assistant 
Branch Chief in AERD 


M. Conner Ahrens, engineer of USDA’s 
Agricultural Research Service, is now sta- 
tioned at Beltsville, Md., as assistant chief 
of the Farm Electrification Research Branch, 
Agricultural Engineering Research Division, 
ARS. 

He was stationed at Pullman, Wash., as 
project director of cooperative AERD-Wash- 
ington Agricultural Experiment Station in- 
vestigations. Mr. Ahrens has been with 
FERB since June 1949. 

He conducted research on walk-in freez- 
ers, particularly the development of a pack- 
age-unit freezer. He also developed a 
method of using heat given off by milk 
during cooling to preheat water for wash- 
ing milking utensils and heating the milk 
house or milking parlor. 


New Report on Cotton Planting Rate 


A new research report, Cotton Planting 
Rate Studies on the High Plains, is avail- 
able. Experiments enabling the report were 
conducted cooperatively by researchers of 
the Texas Agricultural Experiment Station 
and USDA. 

The report contains a discussion of the 
relationship of planting rate to emergence, 
yield, lint percent, boll size, earliness, 
weed population, influence on stripper efh- 
ciency, plant characteristics, weight of plant 
parts, water use, and effect on fiber prop- 
erties. A discussion on application of the 
findings to farm practices is included. 


Authors of the publication are L. L. Ray 
of the Texas Station, E. B. Hudspeth, and 
E. R. Holekamp of the Harvesting and 
Farm Processing Research Branch, Agricul- 
tural Engineering Research Division, Agri- 
cultural Research Service, USDA, and the 
Texas Station. The publication, MP-358, 
may be obtained from the Texas Agricul- 
tural Experiment Station, College Station, 
Texas. 


Explains Separation of 
Pigweed-Alfalfa Seed 


Jesse E. Harmond, engineer of USDA's 
Agricultural Research Service at Corvallis, 
Ore., recently reported that pigweed seed 
and alfalfa seed were separated efficiently 
with a modified indent cylinder-type machine. 

Contamination of alfalfa by pigweed, well 
known as a major problem of farmers and 
seed processors, costs millions of dollars a 
year. 

A reprint of Mr. Harmond’s report will 
be mailed on request by the Harvesting and 
Farm Processing Research Branch, Agricul- 
tural Engineering Research Division, USDA 
Plant Industry Station, Beltsville, Md. 
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IN HOUSING 
LIVESTOCK AND POULTRY 


ings represent a sizeable capital investment. 


stock and poultry. 


contents. 
material. 


inside buildings. 


eled to meet future herd or flock expansion. 


increasing production and boosting farm income. 


practical material for farm structures. 


ENGINEERED ROOF TRUSS DESIGNS SPEED ALL 
TYPES OF FARM BUILDING CONSTRUCTION 


Whether you are planning a barn, poultry house, machine 
shed, or any other modern farm building, there is an engi- 
neered truss design that will permit faster and sturdier erec- 
tion . . . often at a saving in time and money. 

Shown here are only two of many Weyerhaeuser engi- 
neered truss designs for clear span farm construction. 


Trussed Rafter 
Design No. 4002 


This simple design is strong and wind 
resistant. It can be built in spans from 
22 through 32 feet; has a roof load 
rating of 20 pounds per sq. ft... . 
ceiling load of 6 pounds per sq. ft. 


Arch Frame 
Design No. 4006 


Combination rafter and stud units are 
assembled on the ground, then simply 
tipped into place to form a complete 
building frame. Rafters are designed 
to withstand wind pressures up to 80 
miles per hour. 


1959 * OCTOBER * AGRICULTURAL ENGINEERING 


ae 


Lumbov...ror TRUE ECONOMY 


& When you help farmers plan their farm buildings, 
you take on a big responsibility because those build- 


That is why it is a good idea to review the advantages 
that make lumber the practical choice for housing live- 


First, lumber is strong and durable. Well engineered 
buildings of lumber withstand heavy snow and wind 
loads while efficiently protecting animals and stored 

Second, lumber is an excellent natural insulating 

Third, lumber resists excessive moisture and frost 

Fourth, lumber-built buildings can be easily remod- 

The buildings shown here point up these advantages. 
Properly constructed, these lumber-built buildings 
guard the comfort of livestock and poultry, thus 


These are some of the reasons why farm building 
engineers and farmers prefer lumber as the economical, 


Multi-Purpose Poultry House 
Design No. 1460 


Ventilation doors may be opened for cool- 
ing summer breezes . . . and closed to 
provide snug, warm shelter in stormy 
weather. The building serves cage layers, 
floor layers, or broilers. The roof is dura- 
ble, easy-to-apply exterior type plywood. 


Farrowing Growing House 
Design No. 1373 


The plans for this fully insulated house 
provide for mechanical ventilation con- 
trolled by a thermostat. Inside are two 
sow holding pens, ten farrowing stalls, 
and five growing pens, each holding two 
litters. The snug, tight exterior is obtained 
through the use of horizontal drop siding. 


Symbol of Value: The Weyerhaeuser 4-Square 
trademark stands for lumber that is precision manu- 
factured, carefully graded, and scientifically seasoned. 
Weyerhaeuser 4-Square Lumber is available in stand- 
ard lengths and sizes so that it goes into construction 
without needless sawing and fitting. This saves build- 
ing time and substantially reduces material waste. 
Weyerhaeuser 4-Square Lumber is available in a choice 
of species and grades to meet every structural and 
budget requirement. 


Engineered Building Designs: Plan books illus- 
trating various types of Weyerhaeuser engineered 
farm buildings are available. See your Weyerhaeuser 
4-Square Lumber Dealer for further information, or 
write us. Simply indicate the type of farm buildings or 
equipment items in which you are interested. 


WEYERHAEUSER SALES 
COMPANY 
2550 First National Bank Building + St. Paul 1, Minnesota 
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industrial-agricultural 
radiators cool 
Oliver combines 


\ 


. Hees AS ASN ecg: ; 
eae gs fe 


~ 0, 


Versatile Oliver Combines 
work long hours in season... 
take much abuse and vibration 
+... continuing engine power 
unit performance is a 
requirement. For optimum 
cooling performance, Oliver 
Combines use rugged Young 
Sheet Metal Radiators. 


RuccED ourng RADIATORS 
MEET RIGID SERVICE REQUIREMENTS 


These assemblies feature: Double lockseam tubes; 
special fin design for high heat transfer; inlet and 
outlet soldered to back and anchored to front of tank, 
extra strength, will not break loose or leak; double 
grip, Young developed 2-way header to tank joints; 
excellent one-piece die-formed tanks with extra 
strength; wrap-around sides provide greater unitized 
strength. 

This exclusive rugged construction with other su- 
perior design features make Young Sheet Metal 
Radiators stronger and better than other comparable 
radiators. 


Call Young Engineers to discuss 
your next heat transfer problem. No 
obligation, of course. 


Write Dept. 299-K for Catalog No. 148-A 


“Young Radiators are used where the going is tough!” 


Oung RADIATOR COMPANY 
; ee RACINE, WISCONSIN 
| Qed “EAT TRANSFER ENGINEERS 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Iilinois 
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ASAE Membership Certificate 


an Saritt Of Antinuttura/ a: 
ae UE 


, 


This is to certify that 


wa oS lhe 
Ce of, = a 
LAnerican . Focwty i qreultirat MYIHEEVS 
an erganzation formed fe promote the LArt and Sevonce of 


CO ngeriee rang ts applied fe. Agriculture and that te 
‘ js ¢ ¢ 
members hie 10 the & torrely dates from 


The official ASAE Membership Certificate, available to ASAE 
members only, measures 10% by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member’s name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 
the official (gold) seal of the Society. The price of the 
certificate, including engrossing, is $3.00. Order direct from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


One copy $3.20 


Two or more 


$2.80 each 
Add 15 cents per binder 
for postage and handling 
Foreign postage extra 


THE ONLY binder that 

opens flat as a bound 

book! Made of durable, 

green imitation leather, 

nicely stamped on back- 

bone with the name of 
journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


eaeeeeeeeee= MAIL COUPON TODAY “°° °°°***"°>= 


THE SUCKERT LOOSE-LEAF COVER CO. 
11911 Grand River Ave., Detroit 4, Mich. 


binders for Agricultural 


ET LTT 
Will remit in 10 days or return binders. 


Na ee hs ae eae ee aa er ee ere Cee eRe en 
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PERSONNEL SERVICE BULLETIN 

Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indi- 
cated. “Agricultural Engineer” as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are 
summaries of mimeographed listings carried in 
the Personnel Service, copies of which will be 
furnished on request. To be listed in this Bul- 
letin, request form for Personnel Service listing. 


Positions Open—May—O-77-914, 49-915, 97-919. 
June—O-124-920, 131-922, 132-923, 111-924, 135- 
926, 136-927, 137-928, 140-929, 140-930. July— 
O-170-931, 177-932, 186-933. August—O-214-935, 
215-936, 216-937, 217-938, 218-939, 212-940, 220- 
941, 223-942, 228-943, 228-944, 231-946, 231-947, 
231-948, 247-949, 259-950, 259-951. September— 
O-265-952, 234-953, 219-954, 264-955, 275-956, 
285-957, 277-958, 286-959. 


Positions Wanted—May—W-83-15. 84-16, 80-19, 
98-20, 100-22. Jume—W-103-25, 104-26, 118-27, 
112-28, 123-29. July—W-154-31, 178-32, 196-33, 
190-34. August—W-199-35, 210-36, 224-37. Sep- 
tember—W-249-40, 258-41, 245-43, 267-44, 269-45, 
270-46. 


NEW POSITIONS OPEN 


Agricultural Engineers (several) for design and 
development work on agricultural and industrial 
tractor product design with major manufacturer 
in Midwest. Age under 40. BSAE or BSME, 
with emphasis on mechanical design and de- 
velopment. Experience on agricultural and in- 
dustrial tractor product design desirable. Ex- 
cellent opportunity for advancement with large 
progressive organization offering excellent work- 
ing conditions and supporting facilities to aid 
as and development. Salary open. O-315- 


Agricultural Engineer for extension work in 
farm electrification. Must have at least BS 
degree in agricultural, electrical, or mechanical 
engineering. Opportunity to work for advanced 
degree. Job will involve working with county 
agent system, private and co-op power suppliers. 
Age, preferably not over 40. Midwestern Uni- 
versity, excellent salary, retirement and fringe 
benefits. Employment on annual basis with one 
month’s vacation. Apply by letter. including 
transcript, personal data and snapshot, employ- 
ment and experience record. O-323-961 


Agricultural Engineer for extension work in 
soil and water utilization. Must have at least a 
BS degree in civil engineering, professional 
registration desirable. Opportunity to work for 
advanced degree. Job will involve working 
with county agent system, and other extension 
activities. Age, preferably not over 40 years. 
Teach one course in soil and water conserva- 
tion. Midwestern University, excellent salary, 
retirement and fringe benefits. Employment on 
annual basis with one month’s vacation. Apply 
by letter, including transcript, personal data and 
snapshot, employment and experience record. 
O-323-962 


Design Engineer for research, design, and de- 
velopment of farmstead equipment, with empha- 
sis On material handling, with established man- 
ufacturer in Midwest. BSAE, BSME, or equiva- 
lent experience. Usual personal qualifications 
for commercial design and devel>»ment. Must 
be creative and able to investigate and de- 
velop new theories. Opportunity for advance- 
ment commensurate with ability. Salary open. 
O-324-963 


NEW POSITIONS WANTED 


Agricultural Engineer for design, develop- 
ment, research, writing, or management in power 
and machinery or product processing with in- 
dustry or public service. Midwest or West. 
Married. Age 33. No disability. BSAE, 1951, 
University of Nebraska. Experience as electrical 
power use advisor 5 years; plant engineer with 
canning company over 3 years. Related exper- 
ience in rural group leadership. Non-commis- 
sioned service in Army 1% years. Available on 
reasonable notice. Salary open. W-307-47 


Agricultural Engineer for design, development, 
or research with manufacturer or processor in 
Midwest. Married. Age 35. Corrected vision. 
BSAE, 1950, Kansas State University. Experi- 
ence 6 years in design of farm structures; 3 
years as maintenance engineer in farm equip- 
ment fleet operations of canning company. Sev- 
eral months in machine design with same com- 
pany. Available on 30 days notice. Salary 
open. W-297-48. 
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Agricultural Engineer for design in power and 
machinery with manufacturer, anywhere in 
USA. Married. Age 36. No. disability. Ex- 


perience 4 years in combine design; 3 years in 
mower design. Army service 2 years in Signal 

Available on 2 weeks notice. 
W-321-49 


Corps. 
open. 


Salary 


MEMBERSHIP 
APPLICANTS: 


_— 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Brubaker, John E.—Agr. eng. ext. spec., On- 
tario Dept. of Agr., Royal Bank Bldg., St. 
Thomas, Ont., Canada 


Cayton, David W.—Jr. des. engr., John Deere 
Killefer Works, 5401 Downey Rd., Los 
Angeles, 58, Calif. 


Chesson, Sherwood W.—Sales trainee, John 
Deere Co. (Mail) Box 486, Monroe, Ga. 


Gwinn, Wendell R.—Asst. proj. supervisor, 
(SCS) (ARS) USDA. (Mail) 906 S. 
Kings Highway, Stillwater, Okla. 


Hough, Richard W.—Gen. supervisor, Inter- 
national Harvester Co., 180 N. Michigan 
Ave., Chicago 1, IIl. 


Ivarson, Harold A.—Sales rep., Link-Belt Co. 
(Mail) 2118 Thrush St., N.W., Coon 
Rapids, Minn. 


King, Hosmer T.—Vice-pres. and gen. sales 
mgr., Southeast Ford Tractor Co. (Mail) 
P.O. Box 755, Decatur, Ga. 


Mclamb, Harold D.—Megr. trainee, Martin 
F.C.X., Williamston, N. C. 


Melos, Norman R. — Pres., Melos Mfg. Co. 
(Mail) 703 Forest Goode Dr., Des 
Moines, Iowa 


Moore, Milo J.—Instructor, agr. eng. dept., 
The Pennsylvania State Univ., University 
Park, Pa. 


Mortensen, Merton H.—Dairy spec., R. M. 
Wade & Co., 1919 N.W. Thurman St., 
Portland, Ore. 


Nold, Francis—Owner, Nold Farm Supply, 
Rome, N. Y. 


Padget, John R.—Product engr., J. I. Case 
Co. (Mail) Mounted Route, Bettendorf, 
Iowa 


Paugh, Ronald L.—Illuminating engr., large 
lamp dept., General Electric Co., Nela 
Park, Cleveland 12, Ohio 


Pichon, James D.—Instructor in agr. eng., 
agr. eng. dept., University of Nebraska, 
Lincoln, Nebr. 


Snow, Gilbert R. — Dist. serv. supervisor, 
International Harvester Co., 812 E. Sec- 
ond St., Little Rock, Ark. 


von Wolffradt, Donald B.—Agr. engr., (SCS) 
USDA (Mail) R.R. 2, Athens, Pa. 


Wagner, C. Russell—Hydraulic engr., Water 
Recourses Div., U.S. Geological Survey. 
(Mail) 375 Stone Quarry Rd., Ithaca, 
N.Y: 

(Continued on page 639) 


Rex Roller Chains are designed to give 
you longest possible wear life. For 
example, as shown above, all standard 
roller chains have oil holes in the bush- 
ings to assure easy penetration of life- 
adding lubricant to the important pin- 
bushing contact area...a vital factor, 
particularly on high-speed drives. You 
get many more cycles of wear life...a 
PLUS VALUE premium chain at no 
extra cost. For complete information, 
mail the coupon. 


»)>€ 


ROLLER CHAINS 


CHAIN Belt Company 414 
4681 W. Greenfield Ave. 

Milwaukee 1, Wis. 

{In Canada: CHAIN Belt (Canada) Ltd., 
1181 Sheppard Ave., East, Toronto, Ontario.) 


Send my copy of Bulletin 5725. 
Have a Rex Man call. 
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A habit of reaching years ahead 


that’s Allis-Chalmers research 


Putting the milestones in place along the road 
to better power has become a habit with Allis- 
Chalmers. 

For the ’30’s the practice started with rubber 
tires. 

For the ’40’s . . . streamlining . . . outstanding 
power for weight . . . starter and lights standard. 

For the ’50’s . . . TRACTION BoosTER system 
. . . two-clutch power control . . . Power-Shift 
rear wheels and Power-CRATER engine. 

With the D-14 and D-17 Tractors, Allis- 


Chalmers introduced Roll-Shift front axle and 
Power Director or “Big Stick.” It provides on- 
the-go shifting and control of forward travel 
completely independent of live PTO. 

Now ... for the ’60’s . . . Allis-Chalmers re- 
search and engineering have developed the AIl- 
New line of D-Series Tractors. This dynamic 
new tractor family is now available in many 
styles tailored to meet the individual power 
needs of farmers and ranchers. 


ALLIS-CHALMERS, FARM EQUIPMENT DIVISION, MILWAUKEE 1, WIS. 


LISTEN, National Farm and Home Hour, Saturdays, NBC. 


ALLIS-CHALMERS 


Traction Booster and Power-Crater are Allis-Chalmers trademarks, 
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. . . Manufacturers’ Literature 
(Continued from page 631) 


Building ‘‘Plan Service’ Series 


Inland Steel Products Co., 4157 W. Burn- 
ham St., Milwaukee 1, Wis.— The Plan 
Service prepared by H. J. Barre, agricul- 
tural engineering consultant, includes: 
Simplified floor plans tested on the farm; 
things a farmer should think about before 
he builds — such as selecting proper build- 
ing locations; and how to figure the size 
of the building needed to do a specific job. 
Sets of plans are available in four cate- 
gories: Machinery Storage (Set LFP-A) ; 
Beef Cattle Housing (Set LFP-B); Dairy 
Cattle Housing (Set LFP-C) ; and Housing 
for Hogs, Sheep and Poultry (Set LFP-D). 
Sets may be obtained at 25c each. 


Dairyman’s Guide Book 


Chore-Boy Manufacturing Co., Inc., Cam- 
bridge City, Ind. A 40-page Dairyman’s 
Guide Book — for profitable dairying — 
compiled, edited, and produced by the com- 
pany’s Farm Economics Research Institute. 
Sections are devoted to time study, eco- 
nomics, barn layouts, plans for 50, 75 and 
100-cow loose housing systems, corral loose 
housing, cow pools, milking parlor plans, 
feeding systems and a good selection of use- 
ful information for those responsible for 
dairy housing and milking operations. 


Steel Equipment Manual 


Equipto, Aurora, Ill. — New 1959-60 ref- 
erence manual for steel equipment is a 64- 
page guide. New subjects covered in this 
edition include slotted angle, mezzanine and 
floor grating, shelf filing, and large drawer 
units, as well as the shelving, lockers, work 
benches, carts, and other storage equipment 
shown in previous issues. 


Wall Chart of Conversion Factors 


Precision Equipment Co., 4411 E. Ravens- 
wood Ave., Chicago 40, Ill. — This Con- 
version Chart is useful for engineers, shop 
men, and other executives. Included are 
common conversions such as inches to cen- 
timeters or watts to hp, as well as many 
conversions that are difficult to locate in 
reference manuals. Some such examples are 
difficult to locate in reference manuals. 
atmospheres to Kgs/sq cm, cm/sec to 
miles/hr, cu ft to liters, microns to meters, 
quintal to Ibs, etc. 


Pumps 


Hypro Engineering, Inc., Customer Serv- 
ice Dept., 700 39th Ave., N.E., Minneapolis 
21, Minn. — Twelve-page, two-color bul- 
letin, entitled “Choosing and Using Hypro 
Pumps,” contains information on pressure 
and suction problems, tells how to select the 
proper size motor for various pumps and 
pumping applications, and lists typical jobs 
that can be performed. Accessories com- 
monly used in pumping installations are 


also described. 


Polydyne Drives 


General Electric Co., Schenectady 5, N. Y. 
—Bulletin No. GEA-6806, 16 pages, two- 
colors, illustrates and describes the new 
Y% to 25 hp line of Polydyne mechanical ad- 
justable speed drives. Also discussed are 
the principles. of operation, configurations 
and features; also mounting positions, 
rating tables, and description of available 
accessories. How to select and specify the 
units and the benefits of mechanical adjust- 
able speed drives are also included. 


Self-Propelled Hay Baler 

New Holland Machine Co., New Hol- 
land, Pa. — A four-color brochure describing 
the company’s No. 178 self-propelled baler. 
This folder describes the features of the 
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new baler including a cruise-control center 
which puts all controls within reach of the 
seated operator, variable-speed drive which 
gives a choice of three speeds forward and 
one reverse, hydraformatic bale tension that 
controls bale density and weight, and flow- 
action feeding for gentle hay handling. 


Aluminum Roofing and Siding 


Kaiser Aluminum & Chemical Sales, Inc., 
Agricultural Research Service, 919 N. Mich- 
igan Ave., Chicago 11, Ill.—A complete 
file on the company’s aluminum roofing and 
siding with its applications to agricultural 
requirements, including a catalog on pole- 
type building and plans, and a compre- 
hensive roofing and siding guide. 


. .. Membership Applicants 


(Continued from page 637) 


Winsett, Ivan L. — Agr. rep., Douglas Fir 
Plywood Assn. (Mail) 241 Harlan Dr., 
East Point, Ga. 

Wood, Keith S. — Pres. and treas., Wood 
Brothers Mfg. Co., Oregon, III. 


TRANSFER OF MEMBERSHIP 

Highfill, Richard E. — Area engr., (SCS) 
USDA. (Mail) R.R. 2, Iola, Kans. (Asso- 
ciate Member to Member) 

Nelson, Stuart O.—Agr. engr., Farm Electrn. 
Res. Branch, AERD, (ARS) USDA, Uni- 
versity of Nebraska, Room 5 Agr. Eng., 
Lincoln, Nebr. (Associate Member to 
Member) 

Sanders, Charles M. — Asst. state conserva- 
tionist, (SCS) USDA. (Mail) Box 242, 
Auburn, Ala. (Associate Member to 
Member) 

Slack, Norman L.—Product dev. engr., Trac- 
tor and Implement Div., Ford Motor Co. 
(Mail) 2152 Buckingham St., Birming- 
ey Mich. (Associate Member to Mem- 

er) 


STUDENT MEMBER TRANSFERS 
Alderman, Bobby P. — ( Virginia Polytechnic 
Institute) Tractor and Implement Div., 
Ford Motor Co., Birmingham, Mich. 
Benton, Stanley D. — (University of Kentuc- 
ky) 164 Penmoken Park, Lexington, Ky. 
Dickerson, James M.—P.O. Box 1524, San 
Angelo, Texas 


Guyaux, James R. — (University of Minne- 
sota) A. R. Wood Mfg. Co., Luverne, 
Minn. 

Hammerle, James R. — 322 Thompson St., 
Box 857, State College, Pa. 

Kennedy, Hobert—1906 W. 22nd St., Los 
Angeles, Calif. 

Mefford, Alan — (University of California) 
Pacific Chemical & Fertilizer Co., Box 
48, Honolulu 10, Hawaii 


Peach, Lowell — (Oklahoma State Univer- 
sity) Box 222, Perkins, Okla. 

Pierce, Huey L.—P.O. Box 1004, Bogalusa, 
La. 

Roll, Walter M.—Asst., agr. eng. dept., Uni- 
versity of Illinois, Urbana, III. 

Ryan, Kenneth £. — (Cornell University) 
R.R. 1, Oxford, N. Y. 

Segerlind, Larry J. — Graduate res. asst., agr. 
eng. dept., Michigan State University, 
East Lansing, Mich. 

Smith, Norman—Asst. reg. machinery adviser, 
National Agr. Advisory Service, Ministry 
of Agr. and Fisheries, London, England. 
(Mail) Agr. Eng. Dept., University of 
Maine, Orono, Me. 

Valliant, James C.—1114 Joliet, Plainview, 
Texas 

Williams, John C.—3 New Walnut St., North 
Plainfield, N. J. 
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Rex delivers fast the special chain you 
need for any application—whether it’s 
off the shelf or tailor-made. For 
example, the Detachable Round-Nose 
Corn Picker above, specially designed 
for better stripping and reduced corn 
shelling. Originally a special rush 
order, it quickly became standard in 
the Rex line. It is also available in Rex 
Agricultural Replacement Chain. For 
greatest selection, quickest service and 
topmost efficiency at lowest cost, specify 
Rex. Mail the coupon. 


AGRICULTURAL IMPLEMENT CHAINS 


CHAIN Belt Comppey 603 


4681 W. Greenfield Ave. 
Milwaukee 1, Wisconsin 


(In Canada: CHAIN Belt Canada Ltd., 
1181 Sheppard Ave. East, Toronto) 


O Please send full information on Rex 
Agricultural Implement Chains. 


© Have a Rex Man call. 
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Aetna Ball & Roller Bearing Co... 588 
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Armco Drainage & Metal Products,Inc. 625 
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Bearings Company of America Div., 
Federal-Mogul-Bower Bearings, Inc. 583 


Bower Roller Bearing Div., 
Federal-Mogul-Bower Bearings, Inc. 619 


Caterpillar Tractor Co... 585 
Ne 637, 639 
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Diamond Chain Co., Inc. 631 
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The Electric Auto-Lite Co... 622, 623 
The Fafnir Bearing Co. 586 


Farm Fans, Div. of Ewing Foundry, Inc. 632 
Hammer Blow Tool Co. 634 


Ingersoll Products Div., 


Borg-Warner Corp. —.............. 592 
International Harvester Co, 627 
Nn ais: con 596 
eR oe 3rd Cover, 577 


John Deere 694 Corn Planter 


This John Deere 694 six-row corn planter can check-plant up to 90 acres a 
day. Reliable Locke Steel Detachable Sprocket Chain is used on the main 
planter drive, the check-wire reel and the insecticide attachment drives. 
Available in many sizes and with a variety of attachment links, Locke Steel 
Detachable Sprocket Chain provides dependability at low cost in dozens of 
farm machinery applications. Write for new catalog. 


Locke Steel Chain Co. 640 


National Seal Div., 
Federal-Mogul-Bower Bearings, Inc. 587 


Neapco Products, Inc. = 593 


New Departure, 
Div. General Motors Corp.___. 2nd Cover 


New Holland Machine Co., 
Div. of The Sperry Rand Corp. 633 


The Ohio Rubber Co., 
Div. of The Eagle-Picher Co... 590, 591 


The Perfect Circle Corp... 598 


Rockford Clutch Div., 
Borg-Warner Corp. —-.-______ 628 


Rockwell-Standard Corp., 


Universal Joint Div. —...__._____ 589 
Rollway Bearing Co., Inc. 597 
Timken Roller Bearing Co. 4th Cover 
ee INGO, nid 579 
United States Steel Corp. —.._._-___ 621 
Victor Mfg. & Gasket Co. 595 
Weyerhaeuser Sales Co. 635 


Whitney Chain Co., Sub. of 
Foote Bros. Gear & Machine Corp. 629 


Wisconsin Motor Corp. 630 
Young Gadiater Co; 636 


ADVERTISING REPRESENTATIVES 


New York 17 — BILLINGSLEA AND FICKE, 
420 Lexington Ave. LExington 2-3667 


Chicago 2—DwiGHT EARLY AND SONs, 100 
N. La Salle St. CEntral 6-2184 


San Francisco 5 — MCDoNALD-THOMPSON, 
625 Market St. YUkon 1-2245 


Los Angeles 5 — MCDoNALD-THOMPSON, 
3727 W. Sixth St. DUnkirk 7-5391 


Seattle 4 — McCDoNALD-THOMPSON, 1008 
Western Ave. MA. 3-3766 
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Portland 1 — McDoNALD-THOMPSON, 404 
Times Bldg. CApital 2-5146 

Denver 3 — MCDONALD-THOMPSON, 620 
Sherman St. KEystone 4-4669 

Houston 6—McDONALD-THOMPSON, 3217 
Montrose Blvd. JA. 9-6711 

Dallas 19 —McDoNALD-THOMPSON, 2727 
Oak Lawn Ave. LAkeside 1-1266 


Advertising Manager: HARMON MULBAR, 
420 Main St., St. Joseph, Mich. YUkon 
3-2700 
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LOCKE steel 


detachable sprocket chain 


provides low-cost, rugged 


power transmission 


and material conveying 
in the finest farm 
machinery. 


AI Ah SP ST SE Si ee Meee MM Ok eee cc RRA fy Sa oe ees Cy ee ees a OR KS tale ite aes: Fie er, =e} yee (2) ee 
ee ee Me ee eee eee ee ee i ROR. ae a ree oo a 234 
yt a . . . wes er Se oe ae er 
os ea ~ 
sa ets 
ae 
Shas Oe a 
a pi 
a = ae 
re EES agg 2 SUIS TT SOE Ps 2 eS Nee ee BUNS Oe ee ee. OS ED Sane ee Lae 
pees oS ceea»a«»w=s—wo»__ae—a———S——vo_. —“w«“woeaoaaoaow«_.———aeeaaoN—uow  — SS 00 qqFqFqNR0IReReea—S—ea>_—S—wvaj«a—==S v—aoa»o_q_«_“— So ——o—o—o—aw\ommmmn ooo Wel 
Pita: 
SS a Pe 
eal, ED EAS Ser Se eS SSO eh: En ee) Se anne ret aa ee ee a 
a a) 
Sas eee ee on 
Gen: ee 
Bone Set VEE ome 
x eee Pea ie” 
a aoe heer ee 
Phot Pe ig 
Ree BS a 
sak eee 
ade “a 
ry gies 4 bear =) 
St. . SNC 
: a 
a ee. 
oe a 
die Bc 
E , | 3 
Tee ee 
ee BaR Ie 
* Po . ¥ 
a : oan 
i eee a Bo 
Bea be ii Wa 
ete Nas oe 
eee ae 
ag Cees : SS — —————————————————————— — ——————— ———————————EEEEeE—E—E—E—E—E————— Saale) 
sepa a > 
Niece” - 
:, eC e : 
gC hae ee 
ale " : ase 
te: 
Meeks | ime 
Re : athe 
Ba tas 3 os 
wei Loa 
ts ‘ a Po ee E 
TAT hate Tae 
phat ye 
A ea dshatie (oom. 
cert _ a 
ee es ee 
Weg id 7 
pe See 
tS acca en: 
Bake eae 
Shae Pg 
o" ee c ‘ Po 4 2 cy ; 
gle SO Oere sear 
Si a= 
a (a aR RIES = SESS” Rea BERR le a a ree a anna ae 
PON tee : aS 
Sets ee g Le 
eee. ; 5 one.) 
z aaa sa : See: 
Be ay — ae 
Mee to oat Js Ee ee : ‘Se > aves Re eee Se 
8 ay agora a ae et ae , s. edie eto Casts 3 ae 
Ba | inthe best circles...) 
ee ee, ee | a A Pe 64. : ae 
apaioaee - a : eon 
Se ee i a par pile . eee 
Pon FP aa eo ee =~ 4 at 
feist hg ze Re ce ROU RS Ae rs a es aes eee 
oi a SOR a ——— ene A a a =f a 
ee $ eee 2 Z ley “i 2 in a) eos 
Atte a : - ; : i , ae ; re 
mee cele eau sale - et oe * : 2 ‘ees 
te the ; it ‘ ~ ee io ap. + oe Fe ; , Bp 
see = i a ——— ——— a “Fate 7 2 _ ae 
Bao pes « = a = = aw’ ee oe wd : » rs § Ss 
ye a . Zz a 4 st yy ee oe : 2 ae 4 ? ¢ 
=f ® - |? e a = cy. Se 3 — Soy " y 
ie Ol eek a. i eee , ‘ 
ae }. eee ide, PSs Bek 74 (om es : ee Se ee oe 
eae ae  —— Fe Be. f- a ae 43 Ser a ee ge 
ae a cae oe soe os 
RE wae acne ae Ne NT By ce - eam OR ed 
aes Be eee as. mc ARE BO iy eh ee ; Te * eee ae iy 
Roe ear one ee FPG eee Ae f ae xh eS ; ay ae i ak: fob ee 
LD ape RE Le ak Cn 4 ei i A eee Oe ea RS : i, 
UP hee eet me Me pe AB ee fo ee ee igre PS Rae = 
Ese gt g ae ce ex en aR Oe: AR ee oa AOS . a _ a <, a Bi” 
3 oadate pepe oe a oes 5% af eee ae! le te ’ — fe aes ; wy = 
Bi ae nem te PEs eS a is es eo” bagi ‘ ear tales ae 
Serr pg es ef ‘ Re ; , < : aS J S p 2a 2 eet | 
rea So. ee Me Ae. eat Cp v aa eet oes ‘ * F “ ‘ je 
ARES a a age ae LE” nh 3 Be ah Rte a H “ : er. 6 EO ey i se P ree: 
at (Ra | me ; yt its ijt jek aT eRe ey ae atte agi ara ; “3 Petey 3 ues 
AS ie EI SOE are? RES RET tcUR og aes pune ei teem ae pty arte ea oqereraee: 3 ¥ oa 23 — j icy 
Kiss 2 ae . = , le a ee : Ae Rie a Me 
phat See = . - oe 
Bios : i — ee i 
4 " ye " veg —£, aE 
eeodi ‘ pe _ iweae 
eoreh : ae « Tea te. — g ‘,ee 
St ‘ f . iss — taba a yt: 
ae ee me,’ . a eh, aS. ze" 
Ee i ee A YG a SSS at 
Ati eaten at") » BAe alias. ». Te eS ae 
Poses ciate |e Bs ae i 8 ys Ly ) age 
FEA | 4 : Pee DS Coa 
She tse - ‘ eee AS OOS on 
Page eae 4 — > y Sco ne < 
“ets t ] ms | ee ‘ 
ene ] q Ye be ate” eye 
SEPP E ae % ; , ie Dre SS bs 
Med Wika | ne . ay 2 \ a wie 
er] Vek oe Po a y 2 e eo ee oS om a ” <s 2 ae ‘it oy 2 Ag gl As Ag = 
sh aeeed er oS a amelie ae ee ee + —. & | 7a : 
a SA Ste we Vie ieee te ed A 5 ie Sa lS yeaa hal : cnn ay 4 a : Re , Sa ae 
ei er yrs iia 3 we Cae 3, Sy ee ae eS > — eee. ‘ VE a fase 
gates Eh Sted aa ¥ : STEEL ees Se ig ks e wy Va eS My ae 
re bay Uae = ae _ a : (aaa 3 wy <0 ay 
ee oe . : ii DETACHABLE Ne a am —- ore: 
ales se MARK J sea? a ee ; be a oN + “ve te y vale 
ee see : a With SPROCKET CHAIN re - Bea \— 14 Cae. Se a 
ni Sa peas a ee ie ee fo aa wie Patetereie sy See Pri Ry  mayRee f _ \ a. ee Se 
ee ea ae ee ; | ae ta est ‘= ro eS ae 
ci Be Bi ie as : CHAIN Ue. ie S 
BIE aee een ere” 3 a SO eee © ‘ cers St eeneresii) i) eMac Ce "Eg nee LAG Jat ac Bhs Neat Baten, cee (Saks & 2 aes Fe ee tS os : ( 7 
Moe 
eee tae 
aba Fs ko 
Sanna ve 
Ake CM 640 AGRICULTURAL ENGINEERING * OCTOBER + 1959 ie 
me oa ae 
Bs oie Be 
fag hcg BY 
eh) eee ies 
a ag ios Nad 
et gf 
es ae Se 
tag = ‘ 7 as ast toe . - 
| ee gee ee Se ore Nery. ew SORA Bit ae ea . re ile ae ae 
Bare se eee Sa te ae ai ies << eM COTM bi a Bea ee a eee” Sail fe i ee ea” eee lsc aA i 
ie eo 1 Aaa ik paeat pighaie emer fe wig tant Bos te eed Sess SC is eg ™ en 2% fires a ae ae Pero: eee 
rel see 7 om +: Moos mer paar a eee ae CM aii eRe time ey | eer ci es Pes ast 
TOS 24 ARR Ge ee ea ae Pa, geo Se ca ah Fg ee aida Hy) ee pews , ma pee ee 
iy Sic oat a aaa aes eS tee Bit hs) nee ik eee Gee See So eee oh nx, = vee op eee se aula a 5 babi aad ioe See 
1 ce gag RRS sll ge RA 9 I A 2 ae oe \ oe MeL Etta aa i “ot ge pe a Ie 7" aie Es Sank A ENR ie 


“* 


- 


The good name of your machine is »—_rnnet_¢ 
, MARK 


. . and quality should be your first 
consideration in the chain you buy 
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HARRINGTON MFG. CO.’S PEANUT COMBINE is equipped with Link-Belt precision steel roller chain, double pitch “AG” roller chain, screw 
conveyor and ball bearings for drives and conveyors. 


Be sure you specify drive and conveyor chain with 


Li 


Use LINK-BELT chain... built to 
top farm machine standards as 


determined by field and lab tests 


| egrets recommendation of the best drive or 
conveying chain for your machine is based on 
experience gained in field tests under actual working 
conditions. And Link-Belt is in the best position to make 
unbiased proposals because our line of chain, sprockets 
and attachments is complete. Horsepower, loading, speed, 
impact—every requirement can be met to enable your 
machine to maintain rated performance and efficiency 
throughout its life. 

Yes, Link-Belt’s unmatched facilities, experience and 
services are your best assurance of quality chain, properly 
applied. Next time you’re considering a drive or conveyor 
application, our chain specialists will be glad to work 
with your engineers. For facts and prompt service, call 
your nearby Link-Belt office. 
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CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 

Serve Industry There Are Link-Belt Plants, Sales Offices and Stock 

Carrying Distributors in All Principal Cities. Export Office, New 

York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville 

(Sydney), N.S.W.; South — a Representatives Throughout 
the World. 
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ACCURATE MANUFACTURE — Modern specialized machines 
allow the economies of large-scale production. Continuous 
inspections safeguard tolerance and finish of every link of 
chain. With these extensive facilities, Link-Belt has ample 
capacity to meet your production shedules. 


LABORATORY CONTROL —Every chain bearing the Link- 
Belt trade mark meets rigid uniformity speci- 
fications. Our modern laboratory continuously explores new 
refinements to increase chain life. It is located at the world’s 
largest plant manufacturing drive and conveying chain. 


COMPLETE LINE of agricul- 
tural chains, sprockets and 
attachments permits cost- 
saving specialization — of- 
fers the right chain for all 
conveyors and drive needs. 
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Kewanee gets simpler, more economical 
design in disk hanger for harrow 


8 


a) 
ci K 
Ms. Ute 


wid le 


Switch to Timken’ square bore 
bearings gives longer life, less 
maintenance, overall economy 
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Y switching from plain bearings to new Timken® 
square bore bearings, Kewanee Engineers got 
greater rigidity, reliability and customer acceptance in 
their new disk harrow. By using a snap ring pre-adjusted 
bearing mounting, they achieved simplicity and econ- 
omy in machining and assembly. 

While the width tolerances indicated in this assembly 
appear to provide an excessive spread in bearing ad- 
justment, by following well established principles of 
statistical quality control, Kewanee was able to obtain 
highly satisfactory bearing adjustment. And by using a 
triple-lip seal applied to the hard, smooth ground sur- 
face of the bearing cone, they get maximum resistance 
to the dirt and dust the machine must operate in. 


Timken bearings give farm equipment greater rigidity 
and longer life because their tapered design enables 
them to take radial and thrust loads in any combination. 
Full-line contact and rib guided rollers combine to pack 
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more Capacity in less space, simplify design, cut costs. 

That’s why more and more farm equipment manu- 
facturers are switching to Timken bearings. It enables 
them to give farmers more value, more service for their 
implement dollar. Timken bearings hold shafts concen- 
tric with their housings to make closures more effective, 
keep dirt out, lubricant in. And because Timken bearings 
practically eliminate friction they save power and fuel. 


With Timken bearings, agricultural engineers find 
the answer to three big problems: 1) combination 
loads; 2) dirt; and 3) ease of operation. That’s' why 
Timken bearings are your No. 1 value. 


Ask your Timken Company Sales Engineer to show 
you analytically how the fundamental principles of 
statistical quality control can give you greater economy 
in your Timken bearing applications. Write: The 
Timken Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. Cable: ““TIMROSCO”’. 
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